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PEEP ACE 


Certain  periods  in  the  making  of  history  have  been  deficient  in 
contemporary  chronicles.  This  is  notably  true  in  the  history  of 
American  education  during  the  eighteenth  century.  Such  history 
presents  lessons  to  the  educator  of  a  later  generation.  As  we  follow 
the  growth  of  the  American  people  from  the  status  of  settlers  in  a 
new  country  to  that  of  a  distinctive  nation  with  its  own  life  to 
provide  for  by  training  and  education,  we  are  led  to  an  under¬ 
standing  of  the  American  character  and  civilization  of  our  own  day. 
This  understanding  is  necessary  for  all  those  who  are  engaged  in 
the  attempt  to  prepare  boys  and  girls  to  take  their  places  in  the 
present  social  structure. 

The  history  of  education  is  made  up  in  part  of  accounts  of  various 
subjects  which  have  developed  into  courses  of  study.  Mathematics 
of  some  kind  has  always  been  included  in  such  courses.  In  the 
American  Colonies  arithmetic  was  an  important  subject  for  prac¬ 
tical  reasons.  It  was  needed  for  trade  and  commerce.  With  sailing 
vessels  plying  between  Europe  and  America  and  the  only  means  of 
communication  with  the  “  homeland,”  navigation  and  all  the  kinds 
of  sailing  that  had  to  be  put  to  daily  use  came  to  be  a  continuation 
of  the  course  in  arithmetic.  Astronomical  observations  were  an 
important  feature  in  laying  out  a  course  at  sea,  and  so  astronomy  is 
found  in  connection  with  arithmetic.  Some  elementary  trigonome¬ 
try,  logarithms,  and  geometric  constructions  played  a  necessary  part 
in  the  calculations  incident  to  both  navigation  and  astronomy. 
With  this  list  the  practical  uses  of  mathematics  in  that  day  are 
exhausted. 

It  is  the  purpose  of  this;  study  to  show  that  algebra,  another  branch 
of  mathematics,  entered  into  the  American  education  of  the  eigh¬ 
teenth  century,  and  to  show  further  that  we  must  seek  some  other 
reason  for  its  presence  than  a  practical  need  for  it. 

The  research  connected  with  this  work  has  been  made  from 
original  sources  found  in  many  libraries,  both  public  and  private,  in 
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the  East.  It  would  be  a  pleasure,  if  it  were  possible,  to  acknowledge 
in  detail  the  cordial  helpfulness  that  has  been  extended  in  every  one 
of  these  libraries.  In  particular  the  writer  is  indebted  to  Miss 
Isadore  G.  Mudge,  reference  librarian  of  Columbia  University 
Library,  for  her  efforts  in  many  directions. 

To  Prof.  David  Eugene  Smith,  of  Columbia  University,  who 
suggested  the  problem,  and  whose  interest  and  appreciation  have 
been  unfailing,  the  writer  acknowledges  inspiration  in  this  study  as 
well  as  in  her  whole  professional  life. 

Lao  Genevra  Simons. 

Hunter  College  of  the  City  of  New  York, 


INTRODUCTION  OF  ALGEBRA  INTO  AMERICAN  SCHOOLS 
IN  THE  EIGHTEENTH  CENTURY 


Chapter  I 

FOREIGN  INFLUENCES  LEADING  TO  THE  INTRODUCTION 
OF  ALGEBRA  INTO  AMERICAN  EDUCATION 

English  influence. — Education  in  the  American  Colonies  for  more 
than  a  century  after  its  beginnings  was  an  attempt  at  a  reproduction 
of  the  education  of  the  countries  from  which  our  forefathers  came. 
The  influence  of  foreign  universities  appears  in  every  aspect  of  the 
school  life  before  the  American  Revolution. 

The  first  colleges  were  modeled  entirely  on  the  English  universities, 
so  far  as  the  limited  resources  of  the  founders  allowed.  Courses  of 
study,  textbooks,  and  organization  were  for  a  long  time  almost  ex¬ 
clusively  English.  Presidents  went  to  England  to  raise  money  to 
carry  on  the  work  on  the  home  field.  College  professors  were  either 
imported  from  England  or  Scotland,  and  in  many  instances  returned 
there,  as  was  the  case  with  a  long  line  of  men  at  the  College  of  Wil¬ 
liam  and  Mary,  or  they  traveled  to  England  to  obtain  the  education 
necessary  to  fill  their  positions. 

Professors  educated  at  Oxford  or  Cambridge  or  any  other  uni¬ 
versity  must  have  been  interested  in  the  application  of  their  foreign 
experiences  on  their  return  and  would  naturally  have  transplanted 
the  traditions  of  the  day,  so  far  as  it  was  possible,  to  the  American 
institutions  to  which  they  came.  At  the  same  time  they  were  engaged 
in  correspondence  with  foreign  leaders,  and  so  all  through  the  period 
under  consideration  reflections  of  the  intellectual  life  abroad  will 
be  apparent. 

English  algebra. — From  the  middle  of  the  seventeenth  century 
works  on  algebra  were  being  published,  and  prominent  teachers  were 
presenting  the  subject.  In  1707  Sir  Isaac  Newton’s  work  on  algebra 
and  the  theory  of  equations,  the  Aritlumetica  Universalis ,  appeared; 
and  it  was  followed  by  an  English  translation  in  1720.  With  the 
unparalleled  reputation  of  Newton  and  the  genius  of  his  discoveries 
this  work  must  have  taken  a  strong  hold  on  the  algebraically  minded 
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teacher.  It  seems  inevitable  that  the  first  quarter  of  the  eighteenth 
century  should  have  seen  some  beginnings  of  algebra  as  well  as 
fluxions  in  American  schools  and  colleges. 

The  earliest  formal  piece  of  work  in  American  algebra  growing 
out  of  this  English  influence  is  found  in  a  set  of  notebooks  prepared 
under  the  direction  of  a  native  American  who  went  to  England  to 
continue  studies  begun  in  his  undergraduate  days. 


Chapter  II 

ALGEBRA  AT  HARVARD  IN  1730 


Arithmetic  notebooks. — The  custom  of  keeping  notebooks  for 
school  subjects  was  well-nigh  universal  during  the  eighteenth  cen¬ 
tury.  One  of  these  subjects  was  arithmetic,  and  arithmetic  note¬ 
books  are  commonly  found  in  libraries  and  collections  of  Americana. 
They  are  sometimes  so  exquisitely  prepared  by  hand  that  they  ap¬ 
pear  to  be  the  work  of  a  craftsman  in  printing.  One 1  of  the  earliest 
of  these  books  is  that  of  Robert  Hale,  and  it  bears  the  colophon: 
“The  End  of  this  Treatise  of  Arithmetick,  begun  by  me  Robert 
Hale,  Feb.  23,  1718/9  &  Ended  Nov.  5,  1719/’  It  contains  treatises 
on  arithmetic,  logic,  metaphysics,  physics,  geography,  and  geome¬ 
try.2  Only  occasionally  is  a  section  on  algebra  numbered  among  the 
contents  of  such  a  book. 

Algebra  notebooks. — With  the  comparative  rarity  of  algebraic 
material,  the  discovery3  of  a  complete  manuscript  notebook  on 
algebra  as  early  as  1739  greatly  enriched  our  knowledge  of  that 
subject  in  America.  The  manuscript  referred  to  was  found  in  the 
museum  housed  in  the  old  jail  in  York  Village,  Maine.  It  is  a 
manuscript  on  algebra  by  Samuel  Langdon,  at  one  time  president 
of  Harvard  College  ;  and  the  original  of  it  was  prepared,  as  later 
evidence  will  show,  by  Isaac  Greenwood,  for  several  years  pro¬ 
fessor  of  mathematics  and  natural  philosophy  of  the  same  insti¬ 
tution. 

The  value  of  this  manuscript  was  considerably  enhanced  by  the 
further  discovery,  in  the  Manuscripts  Americana  at  Harvard  Uni¬ 
versity,  of  another  manuscript  on  algebra  which  so  closely  resembles 
the  Langdon  one  as  to  leave  no  doubt  that  the  two  notebooks  were 
taken  from  the  same  original.  The  Harvard  manuscript  was  written 


1  American  Antiquarian  Society. 

^Robert  Hale  was  graduated  from  Harvard  in  1721,  and  this  probably  represents  the 
mathematical  work  that  he  took  during  his  freshman  or  sophomore  year. 

3  David  Eugene  Smith.  “A  Glimpse  at  Early  Colonial  Algebra.”  School  and  Society, 
Jan.  5,  1918.  This  article  fully  describes  the  manuscript,  and  the  description  herein 
contained  will  necessarily  cover  the  same  ground,  although  it  is  the  result  of  a  study 
made  by  the  author. 
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by  James  Diman,  who  was  for  a  time  the  librarian  of  Harvard  Col¬ 
lege,  and  contains  the  date  1730. 

The  existence  of  two  such  manuscripts  is  a  matter  of  great  im¬ 
portance  in  the  history  of  American  mathematics.  One  manuscript 
might  have  been  the  work  given  to  a  private  pupil  by  the  professor 
at  Harvard,  but  two  similar  manuscripts  written  at  different  times 
during  the  same  professorship  afford  unmistakable  proof  that  such 
work  was  being  taught  during  the  period  of  this  particular  man. 

The  Langdon  manuscript  consists  of  75  numbered  pages,  with  2 
unnumbered  pages  forming  a  front  cover  and  18  unnum¬ 
bered  pages  at  the  end.  The  latter  contain  no  notes,  except 
one  leaf.  The  pages  are  14.7  cm.  by  18.7  cm.,  and  the  book  con¬ 
sists  of  48  leaves,  three-fourths  of  one  leaf  having  been  cut  out  by 
the  author.  On  the  front  cover  appears  the  inscription :  “  Samuel 
Langdon’s  Book,  July  25,  1739,”  and  on  the  reverse  of  this  leaf  are 
the  words:  “Algebra  by  Isaac  Greenwood,  M.  A.  Began  July  25, 
1739.”  A  colophon  reads:  “Finished  writing  Algebra  August  17, 
1739.  Algebrae  Finis.” 

The  Diman  manuscript  consists  of  4  unnumbered  pages  followed 
by  125  numbered  pages,  16  cm.  by  19.3  cm.  In  the  upper  right-hand 
comer  of  the  first  page  is  the  inscription:  “James  Diman?s  Book 
1730/31.”  In  large  writing  on  this  same  page  appears  the  title :  “  Al¬ 
gebra  or  Universal  Mathematics  reviewed  1738  with  Xotes  and  Addi¬ 
tions.”  The  third  page  has  the  following  note:  “Books  perused  in 
ye  review  of  my  Algebra  made  in  1738.  1.  Harris  Lexicon  Technicum. 
2.  Chambers  Cyclopaedia.  3.  Wolfius  Elementa.  Matheseos  Uni- 
vers.”  The  work  ends  on  page  125  simply  with  “Finis.”  The  ap¬ 
parent  difference  in  the  lengths  of  the  two  books  is  due  to  a  differ¬ 
ence  in  the  size  and  closeness  of  the  writing  and  not  to  a  difference 
in  the  amount  of  subject  matter,  the  Diman  manuscript  having 
only  six  pages  not  found  in  Langdon. 

Isaac  Greenwood. — Interest  always  attaches  to  the  personalities  of 
men  connected  with  any  work,  and  so  we  shall  first  give  some  account 
of  the  three  men  whose  names  appear  on  these  two  manuscripts.  Isaac 
Greenwood  was  bom  in  Boston  in  1702,  and  was  graduated  at  Har¬ 
vard  in  1721.  Three  years  later  he  received  the  A.  M.  degree.  In 
1727  a  professorship  of  mathematics  was  created  at  Harvard  through 
the  benefaction  of  Thomas  Hollis,  of  London.  As  is  still  and  proba¬ 
bly  ever  will  be  the  custom,  the  college  authorities  sought  among  their 
own  graduates  a  brilliant  student  to  fill  the  chair.  They  were  unani¬ 
mous  in  their  choice  of  Greenwood.  A  visit  to  England  about  this 
time  enabled  him  to  qualify  himself  more  perfectly  for  the  expected 
appointment.  He  received  it,  and  an  entry  in  the  “  Minutes  of  the 
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College  Officers”  under  date  of  1728,  February  13,  reads,  “Mr.  Isaac 
Greenwood  installed  professor."4 

In  1729  Greenwood  published  anonymously  a  work  on  arithmetic.5 
This  was  the  second  arithmetic  to  appear  in  the  American  Colonies 
and  the  first  by  a  native  American.  The  college  notes  above  referred 
to  contain  another  entry,  “  N.  B.  dismissed  July  13,  1738,  died  at 
Charleston,  S°  Carolina,  Octo.  22,  1745.”  His  dismissal  came  as  the 
result  of  his  having  been  “  guilty  of  many  acts  of  gross  intemperance, 
to  the  dishonor  of  God  and  the  great  hurt  and  reproach  of  the 
society.”  There  seems  to  have  been  no  question  about  Greenwood’s 
abilities.  Both  the  cause  of  education  which  he  was  serving  so  well 
and  his  own  career  in  life  were  the  losers  by  his  weakness  of  will 
and  unfortunate  appetites. 

Samuel  Lang  don. — Samuel  Langdon6  was  born  in  Boston  in  1723, 
entered  Harvard  in  1736,  graduated  in  1740,  and  received  the  degree 
of  A.  M.  in  three  years.  He  studied  divinity  for  a  time  at  the  college 
itself,  and  in  17 45  was  licensed  to  preach.  The  University  of  Aber¬ 
deen  conferred  upon  him  the  honorary  degree  of  S.  T.  D.  In  1774 
Langdon  became  president  of  Harvard  College,  and  his  name  ap¬ 
pears  for  the  first  time  on  the  Harvard  commencement  program  for 
1776.  It  must  have  been  a  satisfaction  to  have  dedicated  to  him 
as  president  the  first  sheet  of  commencement  theses  to  appear  after 
the  Declaration  of  Independence,  for  he  was  heart  and  soul  in  sym¬ 
pathy  with  the  principles  of  the  American  Revolution.  These  patri¬ 
otic  sympathies  led  in  the  end  to  his  forced  resignation  as  president 
in  1780.  He  spent  the  remainder  of  his  life  as  minister  at  Hampton 
Falls,  N.  H.,  where  he  died  and  was  buried  in  1797. 

James  Diman. — James  Diman 7  was  born  in  1707  in  East  Hampton, 
Long  Island.  In  1730  he  graduated  from  Harvard,  and  in  1733  re¬ 
ceived  the  degree  of  A.  M.  He  was  appointed  librarian  in  1735  and 
served  until  the  spring  of  1737.  In  February  of  that  year  he  was 
called  to  the  pastorate  of  the  Second,  or  East,  Church  in  Salem, 
where  his  ministry  continued  for  over  50  years.  We  see,  therefore, 
that  Diman  took  part  or  all  of  his  college  course  during  Greenwood’s 
term  of  service  and  later  was  associated  with  him  in  an  official 
capacity. 

The  earlier  date,  1730-31,  on  the  Diman  manuscript  occurred  dur¬ 
ing  Greenwood’s  first  years  in  his  professorship,  and  hence  there  is 

4  Harvard  University  Library. 

5  See  page  68  for  conclusive  evidence  on  the  authorship  of  this  arithmetic.  The  copy 
of  this  work  in  the  New  York  Public  Library  contains,,  in  several  places,  “  Eliakim 
Willis  his  Book  1733.”  Willis  graduated  from  Harvard  in  1735  and  no  doubt  used  the 
book  in  his  college  course. 

6  See  F.  B.  Sanborn.  Dr.  Langdon  ( 1723—1797 ),  1904,  for  a  full  description  of  Langdon’s 
life  and  connection  with  Harvard  College. 

7 Account  taken  from  A.  C.  Potter  and  C.  K.  Bolton.'  Librarians  of  Harvard  College, 
1667-1877,  Cambridge,  1897. 
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every  reason  to  believe  that  Greenwood  was  using  this  algebra  mate¬ 
rial  at  least  as  early  as  1730.  The  other  date,  August,  1738,  on  this 
same  manuscript  was  just  after  Greenwood’s  withdrawal  from  the 
college  and  during  Diman’s  pastorate  at  Salem.  A  comparison  of 
the  two  shows  that  the  Diman  manuscript  contains  just  a  small  sec¬ 
tion  that  is  not  found  in  the  Langdon  one,  and  so  Diman  added  little 
to  the  original  in  his  review.  Langdon’s  book  was  made  about  a 


Symbols  given  in  the  Diman  (1730)  manuscript  from  Harvard  College 


year  later,  in  July,  1739.  Both  manuscripts  seem  to  be  careful 
copies  of  work  done  earlier  at  Harvard. 

Introduction  of  the  Harvard  manuscripts. — We  turn  now  to  a 
description  and  comparison  of  the  Diman  and  Langdon  manuscripts.8 
Both  algebras  open  with  an  “  Introduction,”  which  begins  as  follows : 

1.  This  Science  is  called  Algebra  from  two  or  three  words  en  ye  Arabian 
Language.  wcl1  may  be  interpreted  either  the  Art  of  Restitution,  &  Comparison ; 
or  ye  Art  of  Resolution  &  Equation.  It  is  also  known  by  various  other  Names. 

8  The  quotations  given  are  from  the  earlier  manuscript,  that  by  Diman  ;  citations  from 
the  Langdon  one  would  be  practically  the  same. 
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The  first  y*  wrote  upon  this  Subject,  in  Europe,  termed  it  ye  Rule  of  Restitu¬ 
tion  &  Opposition ;  Since,  it-  has  been  called  by  some,  the  Analytick  Art ;  by 
others,  Specious  Computation ;  Regula  Rei  et  Census ;  ye  great  Art ;  Modern 
Geometry;  Universal  Mathematicks  &c.  (Diman,  p.  1;  Langdon,  p.  1.) 

This  introduction  shows  an  interest  on  the  part  of  the  author  of 
the  original  in  the  history  of  the  subject.  For  this  history  he  drew 
directly  from  John  Wallis,9  or  from  some  work  founded  on  Wallis. 


Symbols  given  in  the  Langdon  (1739)  manuscript  from  Harvard  College 

The  paragraph  cited  shows  a  strong  resemblance  to  the  opening  para¬ 
graph  in  the  article  on  algebra  in  Chambers’s  Cyclopaedia.10 

Symbols. — A  page  of  “Algebraical  Characters  ”  follows  the  in¬ 
troduction.  Attention  is  called  to  the  interesting  features  of  this 
table  of  symbols;  to  the  bar  which  is  the  only  sign  of  aggregation 


9  John  Wallis.  A  Treatise  of  Algebra  both  Historical  and  Practical.  London,  1685. 

10  E.  Chambers,  Cyclopaedia.  Second  edition,  London,  1738. 
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used ;  to  the  symbol  for  continued  proportion ;  to  those  for  inequality, 
unequal  parallel  lines  met  at  one  set  of  extremities  by  a  vertical  trans¬ 
versal;11  to  the  capital  S  turned  on  its  side  to  indicate  the  difference 
between  a  and  b;  12  a2x 5  is  explained  to  mean  “  a  invold  to  ye  2d  x 
to  ye  5th  power  &  joined  in  one  product,”  although  the  more  common 
form  aa  is  found,  and  frequently  even  such  forms  as  aaaaa ,  showing 
the  difficulty  in  adopting  the  representation  by  the  exponent.  Later 
in  the  manuscripts,  it  is  curious  to  find  the  powers  of  x  —  y  up  to  the 
sixth  in  this  latter  form,  so  that  the  sixth  power  reads  xxxxxx  — 
Gxxxxxy — 15xxxxyy — 20xxxyyy  +  15xxyyyy — Gxyyyyy  +  yyyyy  (sic) 
and  then  to  find  the  seventh,  eighth,  and  ninth  powers  in  the  present 
day  form.  (Diman,  p.  27;  Langdon,  p.  19.) 

Topics . — The  topics  reproduced  as  they  appear  in  the  two  manu¬ 
scripts  are  set  down  to  show  the  similarity  between  them.  They  are 
paired  except  when  the  topics  are  identical,  a  blank  space  indicating 
that  the  topic  is  omitted.  The  first  member  of  each  pair  is  taken 
from  the  Diman  manuscript,  the  second  from  that  by  Langdon. 

Notation ;  Algebraical  Caracters,  Algebraical  Characters ;  Addition  of  Inte¬ 
gers  ;  Subtraction,  Substraction ; 13  Multiplication  of  Algebraic  Integer,  Multi¬ 
plication  of  Algebraick  Integers ;  Division ;  Algebraical  Fractions,  Algebraick 
Fractions ;  Addition  &  Subtraction  of  Fractions,  Addition  &  Substraction  of 
Fractions ;  Multiplication  of  Fractions ;  Division  of  Fractions ;  Involution  of 
whole  Quantities ;  Involution  of  Fractional  Quantities,  Fractional  Involution ; 
Evolution  of  whole  Quantities ;  Fractional  Evolution ;  Binomial  Quantities ; 
Involution  [of  binomial  quantities]  ;  Promiscuous  Examples  [the  examples 
are  found  but  not  the  heading]  ;  [Heading  not  given,  but  two  fractions  are 
included  in  the  set  of  examples],  Involution  of  Binomial  Fractional  Quantities; 
Multinomial  Quantities ;  Involution  [of  multinomial  compound  quantities]  ; 
[No  heading  but  the  statement:  “Fractional  Compound  Quantities  are  also 
Involved  in  ye  same  maner”],  Fractional  Compound  Quantities;  Evolution, 
Evolution  of  Multinomial  Quantities ;  Surd  Quantities ;  Notation  [of  surds]  ; 
Reduction  of  Surds ;  Multiplication  of  Surds ;  Division  of  Surds ;  Addition 
and  Subtraction  of  Surds,  Addition  and  Substraction  of  Surds;  Compound 

Surds ;  Multiplication  of  Binomial  Surds,  - ;  Division  in  Compound 

Surds, - ;  Equation ;  Reduction  of  Equations ;  Reduction  by  Addition ; 

Reduction  by  Subtraction,  Reduction  by  Substraction ;  Reduction  by  Multi¬ 
plication  ;  Reduction  by  Division ;  Reduction  by  Involution ;  Reduction  by 
Evolution ;  Reduction  by  Analogies  to  Equations  &  e  Contra ;  The  Method  of 
Resolving  Algebraical  Questions ;  General  Rules  Concerning  ye  Reduction  of 
Equations ;  Simple  Equations ;  The  Solution  of  Adfected  Quadratick  Equations, 

- ;  Mr  Oughtreds  method  of  solving  adfected  Quadraticks,  Mr.  Ought- 

reds  method  of  solving  adfected  Quadratics ;  The  Solution  of  Adfected 
Equations  by  taking  aw’ay  ye  Second  Term,  The  Solution  of  adfected  Equa- 


11  These  symbols  are  used  by  William  Oughtred  in  bis  Claris  Mathematics ,  p.  166, 
London,  1648. 

12  This  symbol  was  used  first  by  Oughtred,  loc.  cit.,  Eu.  2,  1652. 

13  Diman  uses  the  spelling  “  subtraction,”  while  Langdon  uses  “  substraction.”  The 
latter  is  used  throughout  Greenwood's  Arithmetic.  For  a  discussion  of  the  spelling  of 
these  words,  see  David  Eugene  Smith,  History  of  Mathematics,  2  vols.,  Boston,  1923-24, 
hereafter  referred  to  as  Smith,  History,  II,  95. 
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tions  by  taking  away  the  second  term ;  The  Solution  of  Adfected  Quadratick 
Equations  by  ye  method  of  Compleating  ye  Square,  The  Solution  of  Adfected 
Quadratic  Equations  by  ye  Method  of  compleating  ye  square ;  Questions,  Ques¬ 
tions  producing  adfected  Quadratick  Equations ;  The  Resolution  of  Cubic 
Equations,  The  Resolution  of  Cubick  Equations ;  Cubic  Equations  by  Substitu¬ 
tion,  Cubick  Equations  by  Substitution ;  Cubic  Equations  by  Tryalls  &  Depres¬ 
sion,  Cubick  Equations  by  Tryals  &  depression ;  The  Solution  of  Irregular 
Cubics,  The  Solution  of  irregular  Cubicks ;  The  Method  of  Converging  Series, 

The  method  of  converging  Series  and  Approximation ;  - ,  I  of  Simple 

Roots;  - II  of  Adfected  Equations;  Mr  Raphson’s  Theorems  for 

Simple  Powers  [not  so  designated,  but  all  the  Raphson  formulas  are  given]  ; 
Mr.  Raphson’s  Theorems  for  adfected  Equations;  Dr  Halley’s  Theorems  for 
Solving  Equations  of  all  sorts,  Dr.  Halley’s  method  for  solving  equations  of 
all  sorts;  Concerning  the  Method  of  resolving  Geometrical  Problems  alge¬ 
braically,  Concerning  ye  method  of  solving  Geometrical  Questions  Algebraically. 

Treatment  of  topics. — Many  interesting  passages  show  the  spirit 
and  subject  matter  of  these  two  notebooks,  and  at  the  same  time 
multiply  the  evidence  bearing  on  their  common  source.  Some  im¬ 
portant  ones  will  be  touched  upon. 

The  clearness  of  explanation  throughout  may  be  illustrated  by  the 
treatment  of  signs  in  addition  and  subtraction,  which  begins  as 
follows : 

The  reason  of  ye  Operation  in  Algebraical  Addition  and  Subtraction  may  be 
easily  understood  by  considering  ye  affirmative  and  negative  Quantities  like 
opposites  as  ye  Case  is  in  Ballancing  accompts.  (Diman,  p.  7 ;  Langdon,  p.  5). 

Involution  of  Binomial  Quantities.  .  .  .  Consequently  if  ye  Numeral 
figures  of  Coefficients  could  be  found  ye  whole  might  be  performed  without 
multiplication  and  this  is  done  by  ye  following  Problem.  To  find  ye  Coefficients 
in  Binomial  Powers.  Rule.  Multiply  ye  Coefficient  into  ye  Index  of  ye  Powrer 
and  Divide  that  Product  by  ye  Number  of  terms,  counting  from  ye  left  hand, 
and  ye  Quotient  will  be  ye  Coefficient  or  Numeral  Figure  of  ye  next  successive 
Quantity.  (Diman,  p.  27;  Langdon,  p.  18). 

Irrational  Quantities  are  noted  thus :  V  i  2  is  2  wth  ye  Sign  of  Irration¬ 
ality  V  :  before  it.  .  .  .  There  is  also  another  way  of  marking  surd  Quantities 
where  Roots  are  expressed  without  ye  Radical  sign  by  their  Index,  this  is 
founded  upon  ye  manner  of  expressing  Powers,  thus  as  x2,  x 3,  x 4  signifies  yc 
Square,  Cube  &  Biquadratick  of  x :  so  x%,  x xl  will  accordingly  signify  ye 
Square,  Cube  and  Biquadratick  Root  of  x.  .  .  .  and  wn  at  any  time  there  is  ye 
Sign  of  Irrationality  prefixt  to  mixt  Quantities  with  ye  sign  of  Insepera- 

tion  (sic)  over  ym  thus:  V  :  3  7+V  :2  it  is  called  a  universal  Root.  (Diman, 
p.  33f ;  Langdon,  p.  23f.) 

There  are  seven  methods  of  “  Reduction  of  Equations.”  The 
seventh,  “  Reduction  of  Analogies  to  Equations  &  e  Contra,”  is 
illustrated  by  Ex.  1 : 

Reduce  ye  Analogy  x  :  4  :  2x ,  4X4=  16,  =  2xx,  per  16  ;  6 

z  z 

Euclid,  xx=8  (Diman,  p.  59;  Langdon,  p.  31). 

Under  “  The  Method  of  Resolving  "Algebraical  Questions  ”  we 
find: 
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This  part  of  Algebra  is  wholly  arbitrary  &  everyone  is  left  to  himself  to 
pursue  his  own  particular  Genius  and  way  of  thinking,  which  is  so  far  from 
being  a  Defect  y*  it  is  one  of  ye  Chief  Excellencies  of  this  Science,  which  may 
from  hence  not  unjustly  be  called  a  sublime  way  of  Reasoning.  (Diman,  p.  62; 
Langdon,  p.  33). 

Eight  rules  precede  the  set  of  questions  under  “  Simple  Equations,” 
’  and  these  are  accompanied  by  illustrative  examples,  employing  letters 
throughout.  The  method  employed  in  the  questions  can  best  be 
understood  by  examining  one  of  them.  This  one  bears  the  same 
number  in  the  two  manuscripts. 


Introduction  to  cubic  equations  in  the  Diman  (1730)  manuscript  from  Harvard  College 


Quest.  25.  I  am  a  Brazon  Lyon,  my  two  Eyes,  my  Mouth  &  ye  Sole  of  my 
Right  foot,  are  so  many  several  Pipes,  which  fill  a  Cistern,  ye  Right  Eye  in  2 
Days,  ye  Left  in  3,  &  ye  Sole  of  my  foot  in  4,  but  my  Mouth  can  fill  it  in  6 
hours,  tell  me  in  w\  time  all  these  to-gether,  my  mouth,  my  Eyes  and  my  foot 
will  fill  ye  Cistern.  (Diman,  p.  77 ;  Langdon,  p.  41.) 

The  unknown  x  is  taken  for  the  number  of  hours  sought,  and 

•C  tC  X  tC 

— >  j-i  — »  -5  for  the  part  of  the  cistern  filled  by  the  respective  pipes. 
a  o  c  ci 

From  these  fractional  values  an  equation  is  formed  and  a  general 
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solution  in  terms  of  a ,  b,  c,  cl  effected.  In  the  value  of  x  so  found, 
numerical  substitutions  are  made.  This  is  the  usual  procedure  in 
the  solution  of  the  questions.  Diman  gives  26  such  problems  to  be 
solved,  while  Langdon  gives  30.  Twenty-two  problems  are  alike 
in  the  two  works.  The  problems  are  mixed  in  their  nature,  Diman 
favoring  somewhat  the  more  mechanical  kind  and  Langdon  the  more 
practical — practical  for  the  day  in  which  they  arose,  if  not  for  theirs 
nor  for  ours.  They  include  age,  merchants  trading  for  linen  and 
pepper,  numbers  multiplied,  divided,  and  operated  upon  in  a  variety 
of  ways,  the  vintner,  the  man  who  found  poor  persons  at  his  door 
ready  to  receive  alms,  clocks,  the  shepherd  in  time  of  war,  cisterns, 
noblemen  traveling  for  pleasure,  the  gentleman  who  hired  a  servant, 
a  general  setting  his  army  in  square  array,  two  persons  discoursing 
about  their  money,  and  partnership. 

“Adfected  Quadratick  Equations  ”  are  considered  under  three 
forms,  and  u  Each  of  these  Forms  may  be  Resolved  3  several  ways.” 
The  first  of  the  methods  shown  is : 

Mr.  Ougbtreds14  Method  of  Solving  Quadraticks  .  .  .  Rule.  Multiply  ye  ab¬ 
solute  Number  by  four  &  add  thereunto  ye  Square  of  ye  Differential  Quantity, 
ye  Square  Root  of  ye  minus  ye  Differential  Quantity  being  divided  by  two,  is 
ye  Quantity  Sought.  (Diman,  p.  78;  Langdon,  p.  43). 

The  second  method  is  “  The  Solution  of  Adfected  Equations  by 
taking  away  ye  Second  Term.”  (Diman,  p.  81;  Langdon,  p.  46.) 
In  this  method  y—1^  d  is  substituted  in  the  equation  x2-\ -dx—m; 
whence  y2 — d2—x 2  and  y2—7rb-\~y±  d 2  or  y=\fm-\-^ 4  d2. 

The  labor  involved  in  removing  one  term  is  admissible  only  from 
the  standpoint  of  the  interest  inherent  in  a  different  manner  of  so¬ 
lution. 

The  third  of  the  three  methods  given  for  the  treatment  of  the 
quadratic  equation  is  “  The  Solution  of  Adfected  Quadratick  Equa¬ 
tions  by  ye  method  of  compleating  je  Square.”  This  method  is  the 
familiar  one  known  by  the  same  title  at  the  present  time.  A  set  of 
25  problems  follows  these  three  methods,  and  the  two  manuscripts 
agree  in  the  problems  and  in  the  order  of  them  with  a  single  excep¬ 
tion.  It  is  of  especial  interest  to  note  that,  in  connection  with  the 
solution  of  question  7  of  this  set,  the  Langdon  manuscript  (p.  49) 
gives  an  imaginary  number  in  the  result.  This  is  the  only  approach 
to  an  imaginary  in  either  of  the  manuscripts,  and  indicates  scholar¬ 
ship  on  the  part  of  the  author  of  the  notes  as  well  as  ability  on  the 
part  of  his  pupil. 


14  Oughtred’s  Clavis  Mathematics  consists  for  the  most  part  of  the  solution  of  quadratic 
equations.  On  his  treatment  of  these  equations,  see  F.  Cajori,  William  Oughtred,  p.  29, 
Chicago,  1916. 

95337° — 24r 
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Subject  matter  of  an  advanced  nature. — Up  to  this  point  the  sub¬ 
ject  matter  has  been  largely  that  of  the  latter-day  secondary  schools, 
although  the  spirit  of  the  texts  is  in  many  respects  more  mature. 
The  next  topic  is  usually  included  to-day  in  a  college  course  in 
algebra  and  shows  that  work  of  a  high  order  was  being  done  at 
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Introduction  to  cubic  equations  in  tbe  Langdon  (1739)  manuscript  from  Harvard  College 


Harvard  in  1730.  It  begins  with  “  The  Resolution  of  Cubic  Equa¬ 
tions.” 

The  first  method  employed  in  the  solution  of  these  equations  is 
that  of  Substitution.  (Diman,  p.  94;  Langdon,  p.  54.)  An  outline 
of  the  problem  solved  in  modern  form  reads  as  follows: 

Given  a?8 -fI20a?z— 800x=87145U-  Let  a?=b+c. 

Then  (b+c)3+I20  (b+c)2— 500  (b+c)  =5714544 
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Or  b3+3b2c+3b(?+c3+120b2+240bc+120<f— 3001)— 300c=3714544 
3714544  1=100 

Substituting  in  all  terms  containing  b  alone, 
b3+120b2— 300b=2170000 
3714544 — 217 0000=1544544  1st  Dividend 

Substituting  for  b  in  all  terms  which  contain  c  with  some  other  letter  or  number 
Sb'+Sb  +240b-\- 120=54120 
Then  15445U^~54120=20=c 

Substituting  values  of  b  and  c  in  all  the  terms  containing  c, 
3b2c+3bc2+c3+240bc+120cl—300c=1250000 
1544544—1250000=294544  2nd  Dividend 
Then  make  b  equal  the  former  b+c  or  120 
Substituting  for  b  in  the  terms  containing  c, 

3b2+3b  -\-240b +120—300=72180 
294544+^2180=4,  a  new  c 

Substituting  for  b  &  c  again  in  the  terms  containing  c, 
3b2c+3bc*+c3+240bc+120(f—300bc=294544 
294544—294544=0  Hence  x=124. 

The  second  method  of  solving  cubic  equations  is  by  “  Try  alls  and 
Depression,”  and  this  is  virtually  an  application  of  the  remainder 
theorem.  With  the  third  method,  “  The  Method  of  Converging 
Series,”  the  more  difficult  handling  of  these  equations  appears.  As 
defined  in  the  book, 

The  Method  of  Converging  Series  is  an  Approximation,  or  orderly  approach 
nearer  &  nearer  ye  Truth.  ye  more  one  works  on  ad  Infinitum,  by  wch  means  any 
Equation  w*  soever  either  Quadratick,  Cubic,  Biquadratick,  Sursolid  &e  may  be 
answer’d  to  any  degree  of  exactness.  (Diman,  p.  102 ;  Langdon,  p.  60). 

After  some  further  general  remarks  on  this  method,  there  follows 
“  Mr  Baphson’s  15  Theorems  for  Simple  Powers.”  The  theorem  for 
“  y*3  Biquadratick  ”  is  applied  to  extract  “  ye  Biquadrate  of  90.”  In 
addition,  there  are  “  Mr  Baphson’s  Theorems  for  adfected  Equations. 
(Diman,  p.  108;  Langdon,  p.  62.)  The  biquadratic  equation  aaaa — 
Jl.aaa=1382Jf,  is  solved.”  The  last  section  of  this  part  of  the  work  is 
devoted  to  “  Dr  Halley’s 16  Theorems  for  Solving  Equations  of  all 
sorts.”  (Diman,  p.  110;  Langdon,  p.  61.)  They  are  theorems  for 
obtaining  approximate  roots  of  numerical  higher  equations. 

Geometric  problems. — The  book  closes  with  a  section  “  Concern¬ 
ing  the  Method  of  resolving  Geometrical  Problems  Algebraically,” 
a  section  which  shows  how  completely  geometry  was  under  the  sway 
of  algebra  during  the  eighteenth  century.  In  the  opening  para¬ 
graph,  the  author  writes : 

But  in  Geometrical  Problems  is  tlio’t  sufficient  to  note  only  such  Particulars 
as  are  necessary  to  lead  ye  Geometritian  to  some  known  Theorem,  whereby 


15  Joseph  Raphson,  who  published  in  1690  a  work  entitled  “ Analysis  aequationum 
universalis,”  in  which  he  modified  Newton's  method  of  finding  the  approximate  roots  of  a 
numerical  equation.  For  a  discussion,  see  F.  Cajori,  Oughtred,  p.  140. 

18  Edmund  Halley,  the  great  astronomer.  He  was  also  deeply  interested  in  geometry 

and  algebra. 


14  algebra  in  the  eighteenth  century 

ye  solution  may  be  made.  And  to  facilitate  this  I  must  advise  ye  Student 
always  in  Geometrical  affairs,  to  consider  ye  unknown  Quantity  as  really 
known.  Then  Comparing  y*  several  Quantities  in  ye  Problem,  note  how  they 
are  related  either  directly  or  by  Consequence  of  any  of  Euclid  &c  Demon¬ 
strations.  (Diman,  p.  114;  Langdon,  p.  65). 

Twenty-four  problems  of  a  geometric  nature  follow.  Diman  uses 
Latin  throughout  this  set,  while  Langdon  continues  to  use  the 
English  language.  The  problems  are  the  same  and  are  numbered 
alike  in  the  two  manuscripts.  No  statement  of  the  problem  in  words 
precedes  the  solution,  except  in  one  instance.  The  diagram  in  each 
case  is  clearly  marked,  and  the  data  given  by  reference  to  the  dia- 


Geometric  problems  solved  by  means  of  algebra  in  the  Diman  (1730)  manuscript 
from  Harvard  College 


gram.  The  problem  shown  would  read,  “  Given  the  triangle  ABC , 
with  the  altitude  CD  upon  the  base  AB.  Let  a  circle  with  center 
D  and  radius  DA  cut  CD  in  E:  and  a  circle  with  center  D  and  radius 
DC  cut  DB  in  F .” 17  Given  CE  and  FB  equal  to  a  and  b  respec¬ 
tively  and  AC  :  BC  ::  a  :  d.  Required  the  value  of  CD  in  terms 
of  <2,  &,  and  d.  AC  is  represented  by  y  and  CD  by  x,  and  the  problem 
is  solved  by  applications  of  the  Pythagorean  theorem  and  the  given 
data. 


17  Langdon  uses  a  triangle  in  which  CD  equals  DB,  and  hence  FB  is  incorrect. 
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There  are  scattered  throughout  the  exercises  many  facts  from 
Euclid,  both  definitely  referred  to  and  implied.  We  can  not  doubt 
that  the  pupils  who  studied  this  algebra,  writing  out  these  manu¬ 
scripts  as  textbooks,  had  already  taken  a  good  course  in  geometry. 

Sources  of  material . — The  sources  from  which  Greenwood  drew 
his  material  can  not,  of  course,  be  known  with  any  assurance.  Cer¬ 
tain  striking  resemblances  to  texts  of  the  day  which  appear  to  be 


Geometric  problems  solved  by  means  of  algebra  in  the  Langdon  manuscript  from 
Harvard  College 

more  than  mere  coincidences  may  be  indicated  and  indeed  some  of 
these  have  been  referred  to  in  the  description  of  the  manuscripts. 
Hints  are  given  by  the  writers.  As  already  noted,  Diman  states 
that  he  used  in  his  review  Harris,  Wolfius,  and  Chambers’s  Cyclo¬ 
paedia.  Langdon  at  the  end  of  the  manuscript,  on  the  inside  of 
the  last  cover  leaf,  states  that  “  The  Diameter  of  a  Circle  being 
supposed,  the  Circumference  is  expressed  by  the  following  figures — 
vide  Chamb.  Diet.,”  and  then  gives  the  ratio  of  the  circumference 
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of  a  circle  to  the  diameter  correct  to  32  decimal  places  but  without 
using  any  symbol  for  the  ratio. 

The  bodies  of  the  manuscripts  furnish  clues  to  further  sources 
of  material,  for  in  them  appear  the  names  of  Raphson,  Oughtred, 
and  Dr.  Halley.  In  all  probability  Greenwood  had  access  to  the 
original  works  of  these  algebraists  and  may  have  brought  copies 
of  them  back  from  England.  In  addition  to  these  names,  we  find 
“  Such  Demonstrations  as  may  be  found  in  approved  Authors  such 
as  Euclid,  Apollolius,  Archimedes.”  (Diman,  p.  62;  Langdon, 
p.  33.) 

A  reference  to  Chambers  has  already  been  made,  showing  that 
this  cyclopaedia  may  have  been  drawn  on  for  the  history  of  algebra. 
The  meaning  of  universal  root  is  given  in  practically  the  same 

words  as  those  used  in  Chambers,  viz  “  V3  :  7-f-v'  :  which  last 
is  called  an  universal  root.”  Under  the  topic  “  Reduction  of  Surds  ” 
two  rather  unusual  terms  heterogeneal  and  homogeneal ,  are  em¬ 
ployed,  which  seem  to  have  been  taken  from  this  source. 

It  is  easy  to  believe  that  Greenwood  drew  some  inspiration,  if  not 
actual  subject  matter,  for  the  section  on  “Geometrical  Problems” 
from  Raphson’s  translation  18  of  Sir  Isaac  Newton’s  Anthmetica  Uni¬ 
versalis.  A  comparison  of  certain  introductory  matter  to  the  geo¬ 
metrical  exercises  found  in  the  two  works  follows : 

In  the  first  Place,  therefore,  the  Calculus  may  be  assisted  by  the  Addition  and 
Subtraction  of  Lines,  so  that  from  the  Values  of  the  Parts  you  may  find  the 
Values  of  the  whole,  or  from  the  Value  of  the  whole  and  one  of  the  Parts,  you 
may  obtain  the  value  of  the  other  Part.19 

I.  The  Calculus  may  be  assisted  by  ye  Addition  and  Subtraction  of  Lines, 
so  y‘  from  ye  values  of  ye  Parts  ye  value  of  the  whole,  or  from  ye  value  of  ye 
whole  and  one  of  ye  Parts,  ye  Value  of  ye  other  Part  may  be  obtained.  (Diman, 
p.  114  f ;  Langdon,  p.  66  f.) 

The  other  two  parts  show  the  same  similarities. 

One  of  the  successful  and  well-known  teachers  of  mathematics  of 
the  seventeenth  century  was  an  Englishman  by  the  name  of  John 
Kersey  (1616-1677).  He  was  the  author  of  an  algebra  which  was 
entitled:  The  Elements  of  that  Mathematical  Art  commonly  called 
Algebra.  The  first  edition  appeared  in  1673,  and  it  was  followed  by 
other  editions.  On  its  publication,  this  work  became  a  standard 
authority. 

An  indication  that  Kersey’s  algebra  was  used  by  Greenwood  in 
preparing  his  algebra  notes  was  given  by  a  reference  in  one  of  the 
two  manuscripts.  In  stating  the  rule  for  the  coefficients  in  the  ex- 

18  Universal  Arithmetick  .  .  .  Translated  from  the  Latin  by  the  late  Mr.  Raphson 
and  revised  and  corrected  by  Mr.  Cunn,  London,  1720. 

19  Ibid.,  p.  89  f. 
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pansion  of  a  binomial,  Langdon  (p.  19)  says  :  “This  is  done  by  ye 
following  rule,  given  by  Sr.  Isaac  Newton,  see  p.  139.”  Kersey’s 
algebra  is  without  doubt  the  authority  referred  to.  Page  139  of  that 
work  consists  of  “A  Table  of  Powers  produced  from  the  Binomial 
Root  a+e.”  Further,  the  order  of  the  chapters  and  the  subheadings 
under  them  are  in  practically  every  detail  those  given  by  Kersey,  and 
the  manuscripts  agree  with  this  algebra  in  every  one  of  the  symbols 
used.  All  of  the  28  problems  under  “  Simple  Equations  ”  in  Kersey 
are  found  either  in  Diman  or  Langdon. 

Greenwood  was  eclectic  in  his  teaching,  gleaning  here  and  there 
the  material  best  suited  for  the  instruction  of  his  students.  Evidence 
of  his  wide  acquaintance  with  writers  of  books  on  mathematics  and 
of  his  wisdom  in  the  choice  of  subject  matter  are  shown  by  this  com¬ 
parison  of  his  work  with  some  of  the  authors  of  the  day. 

Algebra  in  the  Harvard  course. — The  two  manuscripts  under  dis¬ 
cussion  bear  a  close  resemblance  to  each  other,  but  they  differ  enough 
to  indicate  that  the  individualities  of  the  students  themselves  played 
a  part  in  the  final  productions.  They  are  both  unquestionably  based 
on  a  set  of  notes  prepared  by  Professor  Greenwood  to  use  in  a  course 
at  Harvard.  Had  he  lived  out  his  professional  life,  it  is  altogether 
probable  that  we  should  have  had  from  his  pen  the  first  printed  work 
on  algebra  written  by  a  native  American. 


Chapter  III 

THE  NOTEBOOK  OF  A  PRINCETON  STUDENT 1 


Philip  Tickers  Fithian. — Tlie  journal  and  letters  of  Philip  Vickers 
Fithian2  have  been  drawn  upon  extensively  for  pictures  of  life  in 
Virginia  during  the  time  that  he  spent  there  as  tutor  in  the  home 
of  Colonel  Carter  at  Nomini  Hall.  It  is  not  generally  known,  how¬ 
ever,  that  among  the  papers 3  relating  to  Fithian  there  is  to  be  found 
a  collection  of  problems  which  gives  an  insight  into  the  work  in 
algebra  that  was  being  taught  in  the  College  of  New  Jersey  (now 
Princeton  University)  while  he  was  a  student  there. 

Philip  Fithian  was  a  student  at  the  College  of  New  Jersey  from 
1770-1772,  studied  theology  1772-73,  and  taught  in  Virginia  for  the 
year  1773-74.  In  July,  1776,  he  enlisted  as  a  chaplain  in  the  Ameri¬ 
can  Revolution  and  served  under  Washington  during  the  battles 
of  Long  Island  and  Harlem  Heights.  He  died  near  Fort  Washing¬ 
ton,  October  8,  1776,  in  his  twenty-eighth  year. 

Fithian  kept  a  careful  diary  up  to  the  time  of  his  entrance  to 
college  and  again  after  he  graduated,  especially  during  his  stay  in 
Virginia.  It  is  unfortunate  that  there  is  no  trace  of  a  journal  kept 
during  the  years  that  he  spent  in  college.  Some  incidental  refer¬ 
ences  throw  light  on  the  studies  that  he  was  pursuing.  That  he  was 
familiar  with  several  branches  of  mathematics  is  shown  by  the  fol¬ 
lowing  extract  from  his  Miscellany: 

A  Declamation  on  the  Difficulty  of  Composition ;  the  second  in  the  Junior 
Winter  pronounced  at  Nassau  Hall.  January  10th  Anno  1771  .  .  .  And  when 

all  is  done,  I  think  it  full  as  hard  to  become  a  compleat  Master  of  the  first 
of  those  divisions,  that  is  to  be  able  to  make  a  proper  and  concise  Introduction 
to  a  Subject  as  to  become  a  compleat  Proficient  in  Algebra  and  Fluctions; 
...  as  old  Euclid  tells  us  in  his  16 :  prop :  Lib.  3  is  sufficiently  evident. 


1  The  earliest  reference  to  algebra  at  Princeton  is  found  in  a  set  of  letters  written  in 
1750,  1751,  1752,  1753,  by  Joseph  Shippen,  a  student  at  the  college,  to  his  father  and 
other  friends.  In  a  letter  of  the  8th  of  June  (1750)  he  says:  “I  shall  learn  Horace  in 
a  little  while,  .  .  .  but  my  time  is  filled  up  in  studying  Virgil,  Greek  Testament,  and 
Rhetoric,  so  that  I  have  no  time  hardly  to  look  over  any  French,  or  Algebra,  or  any 
English  book  for  my  improvement.”  John  Maclean.  History  of  the  College  of  New 
Jersey  .  .  .  I,  p.  141,  Philadelphia,  1877. 

2  Philip  Vickers  Fithian..  Journal  and  Letters  1767-1774.  Edited  by  John  Rogers 
Williams,  Princeton,  1900. 

3  P.  V.  Fithian,  letters  and  miscellaneous  papers,  1766—1776,  MS.  Princeton  University 
library. 
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It  is  apparent  from  this  speech  that  algebra,  Euclid,  and  fluxions 
were  a  part  of  the  course  in  mathematics  at  the  College  of  New 
Jersey  during  the  period  from  1770  to  1772. 

Fithian’s  papers  do  not  show  any  subject  matter  of  these  branches 
of  mathematics  except  a  set  of  problems  in  algebra,  but  such  a  set 
implies  an  excellent  foundation  along  other  mathematical  lines. 
There  are  99  problems  altogether.  The  first  48  are  headed  “Prob¬ 
lems  of  Saunderson,”  and  problems  49  through  99  are  indicated  as 
coming  from  Hill. 

Saunderson  problems. — The  Saunderson  problems  are  taken  from 
a  work  entitled:  Select  Parts  of  Professor  Sounder  sorts  Elements 
of  Algebra .4  This  work  is  an  abstract  of  a  long  treatise  on  algebra 
by  Nicholas  Saunderson,  the  blind  mathematician.  The  problems 
in  the  Fithian  notebook  are  found  on  pages  121-149  of  the  Saunder¬ 
son  work,  under  the  heading,  “The  solution  of  some  problems  pro¬ 
ducing  simple  equations.”  They  resemble  the  usual  problems  of 
the  day,  problems  relating  to  numbers,  age,  a  fish,  distribution  of 
money,  debtors,  hiring  a  servant  who  was  to  forfeit  money  the 
days  that  he  did  not  work,  couriers,  shepherds  in  time  of  war,  and 
so  forth. 

Rill  problems. — The  second  group  of  problems  is  drawn  from  a 
work  by  John  Hill  which  ran  through  many  editions,  although 
it  is  a  curious  collection  of  mathematical  topics  under  the  title: 
“ Arithmetick ,  both  in  the  theory  and  practice  .  .  .  with  the  ad¬ 

dition  of  several  algebraical  questions.  The  like  not  extant.”5  De 
Morgan6  says  concerning  the  1745  edition  of  this  arithmetic : 

This  is  the  seventh  edition  of  a  work  of  much  celebrity.  It  seems  to  have 
owed  its  fame  partly  to  a  recommendation  by  Humphrey  Ditton,  prefixed  to 
the  first  edition  (about  1712),  praising  it  in  the  strongest  terms.  Perhaps  at 
this  time  the  only  things  which  would  catch  the  eye  are  the  tables  of  loga¬ 
rithms  at  the  end,  and  the  powers  of  2  up  to  the  144th,  very  useful  for  laying 
up  grains  of  corn  on  the  squares  of  a  chess-board,  ruining  people  by  horse-shoe 
bargains,  and  other  approved  problems. 

Hill  gives,  on  pages  365-382,  ninety-nine  “Problems  or  Ques¬ 
tions  in  Algebra,”  with  neither  explanations  nor  solutions.  Fithian’s 
set  begins  at  the  forty-ninth  and  continues  to  the  end,  problem  by 
problem  agreeing  with  the  like-numbered  one  in  Hill.  Most  of 
these  problems  lead  to  quadratic  equations.  Other  general  features 
of  them  include  radicals,  proportion,  fractions,  and  equations  of 
the  quadratic  form.  Hence  it  is  obvious  that  we  have  in  Fithian’s 
notebook  a  good  set  of  exercises  under  the  two  topics,  “  Simple  and 
Quadratic  Equations.” 


4  First  edition,  London,  1756.  The  second  edition,  with  which  this  comparison  is  made, 
appeared  in  1761. 

5  Comparison  made  on  basis  of  the  eleventh  edition,  London,  1772, 

6  Augustus  DeMorgan,  Arithmetical  Books ,  p.  70,  London,  1847. 
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William  Churchill  Houston. — Fithian  studied  mathematics  under 
William  Churchill  Houston.7  Houston  received  his  early  educa¬ 
tion  in  North  Carolina  at  Alexander’s  Academy.  He  was  appointed 
a  teacher  in  the  Princeton  Grammar  School  just  as  soon  as  he  had 
matriculated  and  retained  his  position  during  most  of  his  college 
course. 

In  1768  Houston  was  appointed  senior  tutor,  and  that  same  year 
he  graduated  with  the  highest  honors.  In  1771  he  received  the 
A.  M.  degree.  Now,  in  1768,  John  Witherspoon  became  president 
of  the  College  of  New  Jersey.  Under  his  leadership  the  curriculum 
was  enlarged  by  the  introduction  of  new  courses  in  Hebrew,  French, 
and  mathematics.  It  was  at  this  time  that  the  professorship  of 
mathematics  and  natural  philosophy,  “  as  most  immediately 
requisite,”  was  established,  and  Mr.  Houston  was  the  first  man  to 
occupy  the  chair.  His  work  went  on  from  1771  until  the  outbreak 
of  the  American  Revolution  when,  owing  to  the  abandonment  in 
the  autumn  of  1776  of  all  work  at  the  college,  it  was  discontinued. 
He  was  a  member  of  the  Continental  Congress,  clerk  of  the  supreme 
court  of  New  Jersey,  and  delegate  to  the  Constitutional  Conven¬ 
tion  of  1787  and  to  Annapolis.  By  the  winter  of  1778  Houston 
was  back  again  in  his  old  position,  which  he  held  until  1783. 

The  scholarship  and  character  of  this  mathematics  professor 
must  have  made  a  deep  impression  on  his  students,  with  whom  he 
came  into  daily  and  close  contact.  And  this  is  the  man  under  whom 
Fithian  did  the  problems  which  have  been  preserved  with  his  journal 
and  letters. 


7  Account  taken  from  Thomas  Allen  Glenn,  William  Churchill  Houston,  17^6—1788, 
Norristown,  Pa.,  1903. 


Chapter  IV 

A  MATHEMATICAL  NOTEBOOK  FROM  THE  UNIVERSITY 
OF  PENNSYLVANIA 

“Mathematics  Compendia .” — Mathematics  held  an  important 
place  in  the  curriculum  of  the  University  of  Pennsylvania  during 
the  eighteenth  century,  as  is  shown  elsewhere,  and  the  existence  of  a 
manuscript  notebook  which  belonged  to  a  student  at  the  college  em¬ 
phasizes  the  strength  of  this  position.  This  notebook  consists  of  two 
volumes  and  bears  on  its  first  page  the  words :  “  Mathematica  Com¬ 
pendia  :  or  A  Short  System  of  Mathematical  Literature,  as  it  is  taught 
by  Robert  Patterson,  A.  M.,  Professor  of  Mathematics  in  The  Uni¬ 
versity  of  Philadelphia,  Aug*  26,  1788.  Sam1.  Miller.”  1 

The  first  volume  of  this  work  contains  170  pages,  33  cm.  by  19.2  cm. 
It  begins  with  “Algebra  ”  under  the  date  “Aug*.  26,  1788.”  This 
is  followed  by  “  Practical  Geometry,”  “  Trigonometry,  begun  Sep¬ 
tember,  1788,”  five-place  “  Logarithms,”  “  Oblique  Spheric  Trigo¬ 
nometry,”  “  Mensuration  of  plane  figures  ”  including  “Area  of  ellip¬ 
sis,”  “  Mensuration  of  solids,”  and  “  Stereographic  Projection  of  the 
sphere.”  The  second  volume  contains  175  pages  of  the  same  dimen¬ 
sions  as  the  first.  The  subjects  treated  are  “  Conic  Sections,”  “  Sur¬ 
veying,”  “  Navigation,”  and  “  Spheric  Geometry.”  Fluxions  are 
used  to  find  the  length  of  a  curve,  but  there  is  no  formal  presentation 
of  the  subject. 

Out  of  170  pages  of  the  first  volume  of  this  compendium,  71  treat 
of  algebra.  The  topics  in  the  words  of  the  text  are  as  follows : 

Definitions,  Praxis  on  the  Signs,  Addition,  Subtraction,  Multiplication, 
Division,  Involution,  Evolution,  Formation  &  Resolution  of  Equations,  Method 
of  resolving  Questions  that  contain  two  Equations  and  two  unknown  quanti¬ 
ties,  Quadratic  Equations,  Method  of  resolving  questions  that  contain  three 
Equations  and  three  unknown  quantities,  Resolution  of  Adfected  Equations 
by  the  universal  method  of  Converging  Series,  The  manner  of  resolving 
Equations  where  the  unknown  quantity  is  to  several  powers  in  both  Equa¬ 
tions,  The  method  of  resolving  questions  which  contain  four  Equations  & 
four  unknown  quantities,  and  Promiscuous  Questions. 

Throughout  the  text,  rules  are  given,  and  these  are  followed  by 
examples.  Under  equations,  “  Simple,  Quadratic  &  Adfected  ”  are 
defined  in  detail.  Fractional  and  radical  equations  are  found  in 

1  University  of  Pennsylvania  library.  Another  notebook  in  this  library  contains  no 
name  or  date  but  gives  evidence  of  being  at  least  as  early  as  this  one. 
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the  questions  which  follow  these  definitions,  but  no  explanation  is* 
offered  of  the  special  treatment  which  must  be  accorded  them. 
Eighteen  questions  exemplify  simple  equations.  The  treatment  of 
the  problems  is  made  unnecessarily  hard  by  the  insistence  on  the 
use  of  letters  in  the  first  statement  of  the  equation  and  its  later 
working  out,  with  the  substitution  of  the  numbers  given  in  the 
problem  at  the  end.  There  are  many  purely  literal  equations  among 
the  sets  of  problems.  No  attempt  is  made  to  place  the  problems 
of  a  geometric  nature  in  a  special  section. 

The  most  advanced  work  is  that  under  the  topic  “  The  Resolu¬ 
tion  of  Adfected  Equations  by  the  universal  method  of  Converging 
Series.”  The  solution  of  the  ninety-fourth  question  illustrates  this 
method  and  shows  also  the  kind  of  work  in  algebra  that  was  being 
undertaken  in  the  University  of  Pennsylvania  in  1788.  Professor 
Patterson,  who  compiled  the  material  for  this  notebook,  must  have 
believed  in  problems  more  than  in  mechanical  work.  This  section 
on  algebra,  covering  71  pages,  contains  110  problems.  The  solutions 
of  many  of  them  are  very  long,  unnecessarily  so  in  some  instances. 
But  it  is  significant  that  so  much  space  should  have  been  devoted 
to  the  application  of  the  algebra  to  problems  rather  than  to  tedi¬ 
ous  work  in  operations. 

Robert  Patterson. — This  account  would  be  incomplete  without  some 
record  of  the  man  who  worked  out  such  a  good  course  in  mathematics 
for  his  students.  Robert  Patterson  2  was  a  Scotchman,  although  he 
was  born  in  Ireland  in  1743.  Robert  early  showed  promise  of  his 
mathematical  ability.  When  he  had  completed  his  first  formal 
schooling,  he  gave  evidence  of  his  adventurous  and  ambitious  spirit 
by  setting  sail  for  the  New  World.  He  came  to  the  Colonies  with  the 
firm  intention  of  becoming  a  schoolmaster  and  soon  succeeded  in  im¬ 
pressing  his  qualifications  on  the  proper  authorities  in  Buckingham, 
near  Philadelphia.  He  later  removed  to  Philadelphia  and  offered 
instruction  to  navigators  in  methods  of  calculating  longitude  from 
lunar  observations,  and  related  matters. 

During  the  American  Revolution,  Patterson  devoted  himself  to  the 
cause  of  liberty,  and  acted  for  some  time  as  military  instructor.  He 
entered  the  University  of  Pennsylvania  in  P.  79,  receiving  an  ap¬ 
pointment  first  as  professor  and  later  as  vice  provost,  and  remained 
there  for  35  years.  The  college  honored  him  with  the  degree  of  LL.  D. 
in  1816.  After  holding  various  offices  in  the  American  Philosophical 
Society,  Patterson  became  its  president  in  1819,  which  office  he  filled 
until  his  death  in  1824. 

Professor  Patterson  was  a  great  teacher,  but  he  seems  to  have 
written  little  for  publication.  In  1818  there  appeared  a  work  en- 

3  Account  taken  from  Transactions  of  the  American  Philosophical  Society,  Vol.  II,  New 
Series,  Philadelphia,  1825.  Obituary  notice  of  Robert  Tatterson,  LL.  D. 
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titled:  “A  Treatise  of  Practical  Arithmetic ,  intended  for  the  use 
of  Schools;  in  two  parts.”  The  “  Explanatory  Notes  ”  of  Part  I  have 
some  interest  in  connection  with  algebra.  Patterson  edited  American 


editions  of  several  English  works  on  arithmetic,  natural  and  experi¬ 
mental  philosophy  and  astronomy,  and  in  some  cases  added  an  ap- 
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pendix  to  the  edited  work.3  Besides  the  Mathematica  Compendia, 
he  prepared  a  work  on  navigation  for  the  use  of  his  students  which 
is  also  extant  in  notebook  form.  The  title-page  of  this  book  carries 
the  superscription:  “Note-book  of  Samuel  Hayes.  Philadelphia, 
1789.  Navigation  by  Robert  Patterson,  A.  M.”4 

If  Robert  Patterson  had  lived  in  a  day  when  paper  and  printing 
were  relatively  inexpensive,  he  would  have  published  both  the  “  Ma¬ 
thematica  Compendia  ”  and  the  “  Navigation.”  The  character  of 
these  works  called  for  their  publication.  In  his  long  years  of  service 
as  professor  in  the  Unh^ersity  of  Pennsylvania,  he  might  have  ac¬ 
complished  greater  things  by  the  use  of  textbooks  than  by  the  more 
tedious  dictation  of  lectures. 


3  Professor  Cajori  states  that  Patterson  wrote  a  small  astronomy  entitled  “  The-  Newton¬ 
ian  System,”  which  was  published  in  1808.  F.  Cajori.  The  Teaching  and  History  of 
Mathematics  in  the  United  States,  p.  66,  Washington,  1890. 

*  Manuscript  Department,  Historical  Society  of  Pennsylvania. 
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Manuscripts  by  Robert  Brooke. — Another  set  of  notebooks  which 
were  probably  prepared,  at  least  in  part,  under  the  direction  of  Pro¬ 
fessor  Patterson  is  that  by  Robert  Brooke.  He  is  given  as  a  non¬ 
graduate  of  the  University  of  Pennsylvania,  presumably  of  the  class 
of  1793.1 

The  first 2 3  of  these  books  bears  the  superscription,  “  Robert  Brooke, 
His  Book — March  10,  1783.  Arithmetick.”  It  contains  180  pages 
20.5  cm.  by  33  cm.  ,  covering  the  subject  of  arithmetic  in  a  complete 
fashion.  A  second  book,  dated  1792,  is  on  11  Practical  Geometry.” 
Wide  Brooke  was  given  to  dating  his  work  rather  freely,  he  failed 
to  set  down  any  indication  of  the  time  at  which  he  began  to  prepare 
the  material  on  algebra.  This  part  of  the  notebook  consists  of  41 
pages,  19  cm.  by  33  cm.,  and  has  a  complete  set  of  algebra  topics. 
They  bear  a  resemblance  to  the  Matliematica  Compendia  by  Rob¬ 
ert  Patterson,  and  the  work  was  probably  done  under  him,  although 
this  is  a  briefer  course.  The  topics  are  as  follows : 

Definitions,  Praxis  on  the  Signs,  Addition,  Subtraction,  Multiplication,  Divi¬ 
sion,  Involution,  Binomials,  Multinomials,  Evolution,  Fractions,  Simple  Equa¬ 
tions,  Equations  with  Two  Unknowns,  Quadratic  Equations,  Adfected  Equations. 

The  survival  of  earlier  symbols  and  forms  may  be  noted  in  this 
work.  The  signs  for  inequality  are  the  Oughtred  symbols  found  in 
the  Harvard  manuscripts,  but  in  the  opposite  order,  and  hence  they 
resemble  the  present-day  symbols. 

Still  another  undated  book  contains  no  name,  but  is  unmistakably 
in  the  handwriting  of  Robert  Brooke.  It  consists  of  36  pages  and 
deals  with  the  “Application  of  Algebra  to  the  Invention  of 
Theorems.”  These  applications  are  made  to — 

Arithmetic  Progression,  Geometric  Progression,  Annuities,  Compound  Interest, 
Extraction  of  Square  Root,  Mensuration  of  Superficies,  Mensuration  of  Solids, 
and  Spheric  Trigonometry. 

1  University  of  Pennsylvania.  Biographical  Catalogue  of  the  Matriculates  of  the  Col¬ 

lege  17Jf9—1893,  XIII,  Philadelphia,  1894. 

3  This  notebook  and  all  the  others  by  Robert  Brooke  herein  described  are  in  one  package 
in  the  manuscript  department,  Historical  Society  of  Pennsylvania,  hereafter  referred  to 
as  Hist.  Soc.  Pa. 
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Other  notebooks  by  the  same  man  are  devoted  to:  “Applications 
of  Plain  Trigonometry  to  Astronomy,”  “  Spheric  Geometry,”  “Appli¬ 
cations  of  Astronomy,”  “  Dialing,”  and  “  Fluxions.” 

There  is  sufficient  resemblance  between  the  notebook  on  algebra  by 
Robert  Brooke  and  one  by  Andrew  Porter,  jr.,  to  warrant  the  inclusion 
of  the  Porter  book  at  this  point.  The  latter  was  “Andrew  Porter 
jun.Vs  Book  1792.”  3  Thirty-nine  pages,  19  cm.  by  31  cm.,  show  a 
fair  knowledge  of  elementary  algebra  and  constitute  an  abbreviated 
edition  of  the  algebra  work  by  Brooke.  The  order  of  topics  agrees 
with  this  same  book  as  far  as  “  Quadratic  Equations.”  Only  the 
heading  for  that  topic  appears,  and  the  work  stops  there.  Symbols 
and  forms  and,  in  some  cases,  exercises  are  the  same. 

“  Practical  Mathematics^ — Brief  mention  will  now  be  made  of 
such  other  notebooks  containing  algebraic  material  as  have  been 
found  during  a  careful  search  in  many  libraries  of  the  East.  The 
number  of  these  books  extant  does  not  compare  with  the  number  con¬ 
taining  arithmetic,  and  yet  a  bit  of  algebraic  material  crops  up  in 
the  most  unlooked  for  places.  A  set  of  five  volumes  beautifully 
printed  by  hand,  by  one  Thomas  Sullivan,  in  1796,  is  entitled 
“  Practical  Mathematics.” 4 5  Virtually  every  topic  of  interest  in 
applied  mathematics  at  that  time  is  included  in  these  volumes,  as 
well  as  some  purely  theoretical  work.  A  collection  of  algebraic 
problems  in  such  a  series  could  not  prove  to  be  other  than  an  un¬ 
expected  treasure.  Algebra  is  used  here  for  its  applications  under 
the  heading :  “  The  Application  of  Algebra  to  the  Solution  of 
Problems.”  These  24  problems  are  drawn  from  geometry,  but  are 
not  of  a  really  useful  nature. 

In  a  good  piece  of  work  on  trigonometry  by  one  Joseph  King,6 
which  contains  the  date  1740,  although  in  another  hand  than  that 
of  King,  familiarity  with  the  use  of  letters  in  algebraic  expressions 
is  shown.  The  proportion  x:y\\y:z  appears,  followed  by  “  Then 
xz—y2  and  \/xz=y.v  Ten  principles  of  trigonometry  are  given,  and 
the  tenth  one  reads :  “  By  Algebra  or  Analytical  Investigation.” 

Somewhat  more  extended  is  the  algebra  in  “  William  Winthrop’s 
Book,  began  June  6,  1769,” 6  and  carried  over  into  the  year  1770. 
This  book  has  20  problems  and  a  few  statements,  such  as  “  The  Sum 
and  Difference  of  any  two  Numbers  multiplv’d  to-gether  produces 
the  Difference  of  their  squares.”  Later  in  the  book  there  are  several 
pages  on  algebra  in  Latin. 

Some  of  these  notebooks  give  us  side  lights  on  the  attitudes  of  the 
college  boys  who  were  compelled  to  prepare  them.  One  7  such  book 

3  Hist.  Soc.  Pa. 

4  Manuscript  Department,  Library  of  Congress. 

5  Hist.  Soc.  Pa. 

6  Harvard  University  Library. 

7  American  Antiquarian  Society. 
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which  starts:  “Bought  Jan.  3,  1786,  Doctor  Webber  Philomath.8 
Samuel  Haven’s  Book,  Cambridge  University,”  ends  with  a  telling 
comment  by  Haven  on  the  well-known  quotation  from  Pope,  as 
follows : 

A  little  learning  is  a  dangerous  thing 
Drink  deep,  or  taste  not  the  pyerian  Spring 
For  shallow  draughts  intoxicate  the  brain 
But  drinking  largely  sobers  us  again. 

N.  B.  I  had  rather  be  intoxicated  than  drink  deeply  of  mathematical  learning. 
The  Atjthob. 

The  author  had  not  drunk  deeply  of  algebra,  because  only  17  out 
of  167  pages  refer  to  that  subject ;  and  only  definitions,  axioms,  and 
the  four  fundamental  operations  are  covered. 

A  later  student  at  Harvard  in  1794  left  even  a  briefer  record  9  of 
his  work  in  algebra.  This  student  was  Joseph  McKean,  who  was 
afterwards  professor  of  rhetoric  and  oratory  at  this  same  college. 

Nathaniel  Bowditch. — A  notebook10  by  Nathaniel  Bowditch 11 
should  be  mentioned  on  account  of  its  intrinsic  interest  rather  than 
because  of  its  bearing  on  the  mathematical  education  of  his  day. 

When  Bowditch  was  about  14  years  of  age  he  heard  a  vague 
account  of  a  method  of  working  out  problems  by  letters  instead  of 
figures ;  he  succeeded  in  borrowing  the  book,  and  was  so  much  in¬ 
terested  and  excited  by  this,  his  first  glance  at  algebra,  that  he  could 
not  get  the  least  sleep  during  the  whole  of  the  next  night.12  Bow¬ 
ditch  transcribed  an  immense  number  of  mathematical  papers  from 
the  printed  Transactions  of  the  Royal  Society  of  London  and  many 
other  scientific  works  in  order  that  he  might  have  this  material  in 
his  personal  possession,  but  his  book  on  algebra  gives  no  evidence  of 
being  so  transcribed. 

This  notebook  has  the  title :  “  N  A  T  H e  1  x  BOWDITCH  his  Book 
Aug.1  23d  1788.  He  began  to  learn  algebra  on  the  1st  of  August, 
1787.”  The  contents  are  the  usual  ones  from  “  Addition  of  Al¬ 
gebra  ”  through  “  Solution  of  high  adf ected  Equations.”  The  pe¬ 
culiar  character  of  this  notebook  of  114  pages  is  that  through  80 
pages  of  it  the  catechism  method  is  used.  And  this  seems  to  indi¬ 
cate  that  Bowditch  worked  out  a  textbook  of  his  own,  using  the  sub¬ 
ject  matter  of  other  works.  Indeed,  he  refers  to  “  Mr.  Ward  ”  in 

8  Samuel  Webber.  Tutor  of  mathematics  at  Harvard  from  1786—1789.  Later  professor 
of  mathematics  and  president  of  the  university. 

9  Boston  Public  Library. 

10  Boston  Public  Library. 

11  Nathaniel  Bowditch.  (1778-1838).  Best  known  as  the  translator  of  Laplace’s 
Mecanique  Celeste  and  by  another  work  that  was  largely  his  own.  The  New  American 
Practical  Navigator,  1S02. 

12  Memoir  of  the  translator  of  the  Mecanique  Celeste  by  his  son,  Nathaniel  Ingersoll 
Bowditch,  in  Vol.  IV,  Boston,  1839. 
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several  places,  to  “Cocker”  and  to  “James  de  Billy’s  algebra.” 
Elsewhere  in  his  mathematical  material  he  refers  also  to  “Dilworth,” 
and  Dilworth  did  employ  this  method. 

This  is  such  a  late  survival  of  an  earlier  method  that  one  illustra¬ 
tion  of  it  is  cited. 

Dialogue  1. 

Between  Philomathes  &  Tyrannaculus  concerning  addition,  Substraction,  Multi¬ 
plication  &  Division  of  algebra. 

P.  as  you  understand  Vulgar  fractions  &  know  the  Signs  &  characters  (sic) 
you  say  the  very  first  thing  that  I  shew  you  will  be  addition. 

T.  how  is  addition  in  algebra  performed. 

P.  the  same  as  common  addition  provided  the  signs  be  both  affirmative  or  both 
negative  as  you  will  soon  find  by  the  four  following  cases. 

T.  I  understand  all  but  the  fifth  for  I  cannot  at  present  conceive  that  +42 
added  to  — 42  can  be  equal  to  nothing.  I  should  think  rather  that  substract- 
ing  them  they  would  be  equal  to  nothing. 

P.  that  is  your  mistake  for  their  difference  is  84  .  .  .  because  the  Negative 
sign  makes  void  the  affirmative. 

T.  I  ask  pardon  but  I  do  not  rightly  apprehend  it. 

P.  I  think  you  are  a  little  Dull  now.  Do  you  not  remember  that  I  told  you 
that  this  Sign  ( — )  signifies  a  want  or  Deficiency  so  many  times  less  than 
nothing  as  the  figures  after  it  express. 

T.  Yes  I  do. 

P.  Observe  then  suppose  you  stood  Indebted  to  a  person  £42  and  had  no  effects 
of  any  sort  to  pay  the  debt  there  it  is  plain  you  would  be  42  times  worse  than 
nothing  that  is  have  42  times  less  than  a  real  property  of  your  own.  Now  if  a 
friend  should  give  you  £42  to  pay  of  the  debt  and  you  do  so  still  it  is  plain 
you  would  have  Nothing  in  hand  to  begin  the  world  again  with  consequently 
then  +42  added  to  —42  =  *  or  Nothing. 

T.  I  am  very  thankful  Philomathes  for  so  plain  a  demonstration. 

A  generous  portion  of  the  notebook  is  devoted  to  problems  of  all 
possible  varieties.  The  one  quoted  is  in  rhyme,  and  so  the  book  illus¬ 
trates  the  old  rhyming  arithmetics  as  well  as  the  dialogue  method. 

Problem  114th.  four  Virtuous  Damsels  would  be  joined  for  life 
Come  Batchelors  Come  now  and  chuse  a  wife 
Phoebe  is  young.  Stella  has  charm — but  hold 
Astrea  has  Virtue — old  Aurilea  Gold 
Proportion  Geometrii  their  fortunes  claim 
Phoebe  has  least  Aurilea,  a  Rich  Dame 
Their  fortunes  sum  does  in  the  margin  Stand 
Take  Beauty  Virtue  youth  or  house  and  land 
Divide  each  fortune  by  just  twenty-four 
And  youl  their  ages  Easily  Explore. 

End  of  the  notebook  custom. — This  custom  of  keeping  manuscript 
mathematical  books  does  not  seem  to  have  died  out  until  well  into 
the  nineteenth  century.  “Conic  Sections.  For  the  use  of  students 
in  Union  College  by  William  Allen,  A.  M.  Prof.  Math.  et.  Nat.  Phil, 
in  U.  College  Schenectady  state  of  New  York.  Transcribed  by  and 
for  John  S.  Mabon,  Jan.  1st,  1805,”  contains  60  pages  on  advanced 
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algebra.13  “Ebenezer  Gay's  Property.  Algebra  1807-08”  is  a  stu¬ 
dent  notebook  which  extends  through  cubic  equations.14  A  notebook 
which  records  only  the  date  when  it  was  finished  reads. on  its  title 
page:  “End  of  Algebra  4  February  1813  Elisha  Fuller  Merrimack 
AD  1813.” 15  Fuller’s  work  is  excellent  and  is  carried  through  the 
solution  of  cubic  and  higher  degree  equations. 

By  the  year  1814  several  reprints  of  English  algebras  had  ap¬ 
peared.  and  in  that  year  an  algebra  by  an  American  author  was 
published.16  Textbooks  were  in  the  hands  of  students,  and  the  uni¬ 
versal  custom  of  student  textbook  making  had  practically  died  out. 
Notebooks  were  kept,  as  a  student  might  keep  a  book  to-day,  for 
work  supplementary  in  its  nature,  or  to  meet  the  whims  of  a  par¬ 
ticular  professor. 

^Manuscript  collection  of  Mr.  George  A.  Plimpton. 

Ibid. 

15  American  Antiquarian  Society. 

16  Jeremiah  Day,  The  Elements  of  Algebra,  New  Haven,  1814. 


Chapter  VI 

COMMENCEMENT  THESES 


A  commencement  custom . — Commencement  theses  constitute  orig¬ 
inal  source  material  of  quite  another  nature  from  that  of  student 
notebooks.  A  thesis  has  come  to  mean  generally  a  completed  essay 
or  dissertation  presented  by  a  candidate  for  a  degree.  Another 
meaning,  in  less  common  use,  attaches  to  it,  however.  This  meaning 
makes  a  thesis  to  be  a  statement  of  a  proposition  which  is  to  be 
established  by  argument,  implying  that  objections  may  be  raised 
and  answered.  It  is  with  this  latter  significance  that  the  commence¬ 
ment  theses 1  of  Harvard,  Yale,  Rhode  Island  College,  and  the  College 
of  New  Jersey  during  the  eighteenth  century  will  be  considered. 

Several  accounts  of  these  early  commencements  have  come  down  to 
us.  The  earliest  one  relates  to  the  custom  at  Harvard  in  the  seven- 
teeth  century,  and  is  found  in  two  references  from  the  Magnolia ,  by 
Cotton  Mather.  It  is  as'  follows : 

When  the  Commencement  arrived,  .  .  .  they  that  were  to  proceed  Bachelors, 
held  their  Act  publickly  in  Cambridge ;  whither  the  Magistrates  and  Ministers, 
and  other  Gentlemen  then  came,  to  put  Respect  upon  their  Exercises ;  And 
these  Exercises  were  besides  an  Oration  usually  made  by  the  President , 
Orations  both  Salutatory  and  Valedictory,  made  by  some  or  other  of  the  Com- 
mencers,  .  .  .  But  the  main  Exercises  were  Disputations  upon  Questions , 
wherein  the  Respondents  first  made  their  Theses. 

At  the  Commencement,  it  has  been  the  Annual  custom  for  the  Batchelors  to 
publish  a  Sheet  of  Theses,  pro  virili  Defendendae,  upon  all  or  most  of  the 
Liberal  Aids ;  among  which  they  do,  with  a  particular  character,  distinguish 
those  that  are  to  be  the  Subjects  of  the  Publick  Disputations  then  before  them; 
and  those  Theses  they  dedicate  as  handsomely  as  they  can,  to  the  Persons 
of  Quality,  but  especially  the  Governour  of  the  Province,  whose  Patronage  the 
Colledge  would  be  recommended  unto.2 


1  The  best  collection  of  commencement  theses  of  the  various  universities  are  to  he  found 
in  their  libraries  as  follows  :  Harvard,  1642—1810  ;  Yale,  1718—1797  ;  Brown,  1769—1811 ; 
Princeton,  1752.  Only  one  commencement  broadside  could  be  located  at  Princeton.  The 
library  possesses,  however,  a  manuscript  volume,  compiled  by  John  Rogers  Williams,  and 
containing  all  the  newspaper  notices  of  commencements  from  1748  to  1865.  The  account 
for  1748  records  that  the  candidates  entered  upon  public  disputations  in  Latin  of  theses 
which  had  been  distributed  in  printed  form.  Similar  accounts  for  many  years  show  that 
the  same  custom  prevailed  at  this  college  as  at  the  other  colleges  of  the  day. 

2 Magnolia  (1702)  Book  IV,  128,  131.  Quoted  in  Henry  W.  Edes  “Harvard  Theses  of 
1663,”  Transactions  of  the  Colonial  Society  of  Massachusetts.  Vol.  VI,  1897,  1898, 
Boston,  1902,  p.  323. 
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These  commencement  theses  were  printed  in  the  form  of  broad¬ 
sides.3 *  The  programs  start  with  a  dedication,  the  last  part  of  which 
is  a  variation  on  the  statement : 


Theses  liasce  jam  in  Lucem  editas,  quas,  Deo  favente,  Pro  Viribus  defendere, 
conabuntur  Juvenes  in  Artibus  Initiati,  tam  submisse,  qnam  humillime.  (These 
theses  now  brought  forth  to  light,  which  with  the  favor  of  God,  young  men  who 
have  been  admitted  to  the  art  will  try  to  defend  as  humbly  and  modestly  as 
possible). 


T lifts  RHETORIC  ^E. 

;ETO  RICA  til  Aisadii' finds  Yocabula,  S-r.ter.tns, 


i  Ti  pi&Figu  x  furit  ornamentaviiiu 
;  Mun  a  fcii'm  A'f.  '  -  eft  cor  itcps.  . 

4  .Metat  i  ■  ’  F-  ;  .  .  . 

5  Ficu  *  a;  -ui  i-  r  •.w.it'ti,  S'***  Affeclui  in.miuisf. 
t.  Vies  T-.ih  it-n:  -ft  (p.isimi'ca  oratiwsis  Oiium-Muri. 
-  O-cti  sCi-'i’i-g  ft-:,  oia»iit-<3i  j :  i.-.-B  c.r.decwat. 

ThrCtf  M  A  THEM  A  T  ICsE. 

ATKE.M  ATICA <fiQ.-ar.utat«m compunndi  rey.!a. 


■M; 


O  i-iui  -  -  EtitSAi 
N  . 


au.cm  Gromcm®. 


4  CrphV  ai Fir.dftiam  s:diw utrtegu  r.ih'h  «*2e:.c  *  I 
t  r.iem  Fradicdds  jsftimau 
?  Fiafiuu-s  decimal iiliscaiijii 


f  viro  »ugtt. 

»iint  Ci.*  ?-•  Corr.;'am:*ntm  cia-ititaiusi 
<;1  i  ;_0nilis,  quarftiQncs  c.vuuiiaa  A- 
;r.  .•*.!.*  »c  Geoaietn*.  facilHtne  JtfoivuatUf. 
-  Pa. tea  A^eb.si  faut Nuffieiano&j&juaiio. 

S  Xer-ecatu;  Numciu*  algebisicuj  nuxiams  *equ*  minimus, 
g  Si.  A  ria  Xegaman-m  e*  VS.m«i«s» quauiiiaum  auge*. 
to  .V, t.upiicaaft  du’i-iiB  O  “‘““W.'sa.SiS: 

i-  tivlderdo,  &io  Divifcrt  fuat  «. 
f  c'em,  Quotum  eft  Uairsj. 
Fuclio  algtbraica  unto  mu  dtouBinneie 

r.  .1  involviw  jEvolouwc  lo.u.ur  [  niatw. 
Quar.tiut»v-s  piopoiu’raUbi-*  E*ttrn-o.«.ra  p.otfwtum 
{  pifdsfto  m-  diomm  *ft 
«j  JEquauo  peiftci-.w  ttarxfe:*-^  «mr.«  quantitate*  soias  ad 
’  |  ur.um  z^ciucms  Latus 

«;•  P  i  -  at  ii  Lcgaiitfcmi  tei:t!»ta  Mdicis  qu«.a:*  ^'^Jiu-ne 


Algeb-a  eft  Do. 

£  ccgsiiasum,  c 


it  Quuin  qusstii*Ui  i 

llFtaciio  a!gf' 
i  -Q.  cd  Inrch 
i.4  in  Quanta 


iSSpatiam Temponi  aMeridtead  Mr.  idicm  ccn  eft  temper  «qOTle. 
jo  Sh.js  anguli  Lilli  Gamcuis  Scterii  finite:- la  :i*  debet  -fie 
f  Ss.-jiidaa»  Pali  Eievatiorem, 
;«  Solarium  pi’.are  tlevaii  ceLst  fcconduci  Jici  Latiteci;-n 

(  Cttr.plimcuiim. 

Tbffis  PI  IT  SI  C/E. 

sTAHYS!  C  A  ell  A  is  Naim*  v.ftigla,  inveftijtacci. 

I  i  Mate- .i  eft  it mpt  nci:abiiu,ac f.  Aa-utia  i 

;  r’.rmanon  eft  i.i'u-x  Piiwcspiu  u. 

4  Darur  fpation  ab:  fioa  cater  Loots, 

5  Daiatib  unij-  til  mcr.Suta  dar^icri'  akeiisx- 

6  Mo-ji  eft  Impctsi  motivo  i.-/pieffo  p.-opjniocatia. 

7  MctaS  non  fit  tiaigise  aaieie.anr 

8  Caici.F iigus.Huniiiiita.v  icitas  i 
?  qaiii««i  lc.ui.iaux  oi.a’-.r  • 

[  f  iga:a,St  Nurneic  paitiaibiaas. 
to  Calor  pet  mr.fvetfam  past-i.liiaai  mi  atnaicm  Agitasiooea 
i  utleitiotatn,  prcdacitut. 
it  Gtoeratio  eft  prodaFtioiei  ex  Friniipiis  p.arexifteatibii  per 


fiSva. 


Hi  QjaJssatfs  ptl.T=, 


17  Stcu::ii:ii Lcgaiiibcai addifior.efcSvbduitit.rt  p  imaiioio* 

*{  prccucur.cur. 

18  O  nr. is  Triangt tefttiinetW  <3oo«  teftcs cor. t»n«  Angulo* 
I?  Data  Bill  tt  Ftipendiculo  W««®.  Angv.us  id  .  ~(i  uhi 

[  Lig«c  f.r.uiom  invewn  non  pouft, 
Anplatum  Ltnei* 

^riangulo  tiilasgoio,  menfuiaii 
[  pottft. 

fee  ^oiitta  ate*  Ctrculi  totius,  mveniti  poieft. 
a4  Si.pttf.ui*s  til  Latitude  et  f>  -'  PrMiutt. 

i5  Sapc.--.es  ,nias  cS;af.;« GU  Cnca.c ejnfdem^axtmo  eft 

ttoie,  Latitodo 

{ 4b^S 


sd  Dtciir.atia  Stella:  eft  dila^5*  *i"s  ab 


it  Afcenfio  fteill  tsda  eft  Dif.int!.1  * r  . 

[  Alien*  nuneiata  pet  Gtid»  ^^atcrea.Longitodo 
*■  £  »«o  Sisptf  Eciipticam. 


[  c 

ii  Ignis  fatsos  son  eft  Mettciuas  ignitsni, 
i  J  Ten®  moral  fit  ab  Igne  febtenaneo 

14  tit  .  4 1 io  Vapoicm  fit  Ratrfitticr.t. 
ij  Datsf  Tianimotatio  Mtiiiioratn. 

16  Nor.  d4?«r  Gtreiauo  fpontanea. 

!?  Omoe*  Coiporis  animati  partes  in 

18  Sen fatio  fit  per  concaffia.  ea,  Netvois 

19  Diveifita*  fsnfsata  a  dite-tVate  Neivi 

ie  Pan-citu Lqcu  exterfeirea  Papii.*  teqaifit'.k 
2t  Kcfti  atio  neceffanieft  iSCncciarioaein Sang 
it  Dactat  IrfedoiBSi  iietamoipbofet  £ 

ij  Anima  lalfonali*  pottft  igere  inorganice. 

O1  Valuntai  CeaSiOBt  *t*  Subjmtur. 

1%  OmniaCoiporaczliftia  non  faeians  in  Mafia  ptima  con  tea  ta. 
26  ft  fo!  eft  Gentium  huias  S)ftcmatis,fi;  fteli*  fix*  aiiom 
2?  Pro  Labile  eft  ftei.as  ntvas  efle  a  i.s.a  i>  ftematu®  Planet: 

15  SateJ.ite*  ci<cum;ovia]cs  St  circtMBfa<o<nJBi  com  casieiia 

F  cumftaniiis.  iiloi  Fiit  etas  rabitaii  pn^iabiie  redd 
ip  Vis  Centiipeta  tedilia'ecm  Pianeratum 

3  ellinnea' Terr*  o.bij  £U 


li  Comet*  font  maSl*  ipdigegE,  Oibt  paraJkiico  circa  Soles 
,  [  revojuei.tes. 

CT?  PraiiUUniS  enters  AtfreUgi-a  Je  futan<  ic>t~ 
[  tinffatdmjua  Jallicts  *  van*. 

J4  Monde*  non  eft  :r.;-.„itas,  fed  indefinite  eitenfn*. 


l)i$  XntcctmOiatio&alumoiia. 


Habit*  in  Ccmitijs  NOl'I-P  O  RTI  CONN ECJ1. 
CVTE  NSIS ,  Hit  QtcimeSefttmkrit.  MDCCXViil. 


Theses  from  the  commencement  program  of  Yale  College  in  1718.  Eight  of  the  theses 

relate  to  algebra 


Then  follows  a  list  of  the  candidates  for  the  bachelors  degree. 
The  theses  are  next  set  down  and  are  classified  under  “  Technolo- 
gicae,*’  “  Logicae,”  u  Grammaticae,”  “  Rhetoricae,”  u  Mathematicae,” 
and  u  Physicae,”  usually  a  hundred  or  more  on  one  sheet.  As  time 
goes  on  other  classifications  are  included.  Beginning  with  1751, 
“Theses  Metaphysicae,”  “Ethicae,”  and  “  Theologicae ”  are  found. 
Kot  until  1778  do  “  Theses  Politicae  ”  appear,  and  still  later  “  Theses 
Geographicae,*’  Historicae  ”  and  “Astronomic ae  ”  enter. 


3  For  an  excellent  general  account  of  these  publications,  see  William  Coolidge  Lane, 

Early  Harvard  Broadsides,”  in  Proceedings  of  the  -  American  Antiquarian  Society , 

Worcester,  Oct.,  1914,  pp.  264-304. 
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These  theses  more  than  any  extant  material  show  the  content  and 
character  of  undergraduate  studies  during  the  early  years  in  which 
they  were  printed.  It  is  admissible  in  this  work,  however,  to  enlarge 
only  upon  the  course  in  mathematics  implied  in  them,  at  the  same 
time  laying  emphasis  upon  the  early  appearance  of  algebraic  truths 
and  their  subsequent  inclusion  in  most  of  the  commencement  pro¬ 
grams. 

Yale  mathematical  theses  in  1718. — The  two  broadsides  which  have 
been  chosen  for  discussion  are  the  earliest  ones  from  Yale  and  Har¬ 
vard  which  contain  algebra  theses.  The  broadside  for  Yale  of  1718 
is  also  the  earliest  one  from  Yale  extant.4  The  English  translations 
of  the  Latin  theses  on  mathematics  are  introduced  at  this  point. 

MATHEMATICAL  THESES,  YALE,  1718 

1.  Mathematics  is  a  set  of  rules  for  computing  quantity. 

2.  Discrete  quantity  is  the  object  of  arithmetic,  continuous,  however,  of 

geometry. 

3.  Unity  is  a  part  of  number. 

4.  Ciphers  to  the  left  of  a  whole  number  have  no  value,  but  they  decrease  the 

value  of  a  decimal  fraction. 

5.  Multiplication  by.  a  decimal  fraction  decreases  the  value  of  any  number ; 

division  increases  it. 

6.  Algebra  is  the  doctrine  in  which  by  comparing  known  quantities  with 

unknown,  difficult  questions  of  arithmetic  and  geometry  are  easily 
resolved. 

7.  The  fundamental  parts  of  algebra  are  numeration  and  equation. 

8.  Algebraic  number  gives  neither  greatest  nor  least. 

9.  Subtracting  a  negative  from  an  affirmative  increases  quantity. 

10.  The  product  of  two  negative  quantities  produces  an  affirmative. 

11.  When  quantities  in  both  the  dividend  and  divisor  are  the  same,  the  quo¬ 

tient  is  unity. 

12.  An  algebraic  fraction  is  multiplied  by  taking  out  a  factor  of  the  denomi¬ 

nator. 

13.  What  is  involved  by  involution  is  resolved  by  evolution. 

14.  In  a  proportion,  the  product  of  the  extremes  is  equal  to  the  product  of  the 

means. 

15.  An  equation  is  solved  by  transferring  all  known  quantities  to  one  side  of 

the  equation. 

16.  Primary  logarithms  are  formed  by  the  repeated  extraction  of  the  square 

root. 

17.  Secondary  logarithms  are  produced  by  the  addition  and  subtraction  of 

primary  logarithms. 

18.  All  rectilinear  triangles  contain  two  right  angles. 

19.  Given  the  base  and  altitude,  the  angle  at  the  base  can  not  be  found  by 

the  use  of  a  line  of  sines. 

20.  Sines  of  angles  are  proportional  to  the  opposite  sides. 

21.  Trigonometric  problems  can  be  solved  most  accurately  by  the  use  of  loga¬ 

rithms. 


4  Franklin  B.  Dexter.  Biographical  Sketches  of  the  Graduates  of  Tale  College  with 
Annals  of  the  College  History,  October,  1101-May,  171/5,  p.  179,  New  York,  1885. 


COMMENCEMENT  THESES 


33 


22.  A  circle  can  be  measured  in  the  same  manner  as  a  right-angled  triangle. 

23.  The  area  of  a  sector  can  be  found  without  knowing  the  area  of  the  whole 

circle. 

24.  Surface  is  width  and  length  without  depth. 

25.  The  surface  of  a  sphere  is  four  times  the  area  of  its  largest  circle. 

26.  The  declination  of  a  star  is  its  distance  from  the  equator,  the  latitude  its 

distance  from  the  ecliptic. 

27.  The  right  ascension  of  a  star  is  its  meridian  distance  from  the  beginning 

of  the  Ram  [vernal  equinox]  numbered  by  degrees  on  the  equator,  the 
longitude  on  the  ecliptic. 

28.  The  amount  of  time  from  midday  to  midday  is  not  always  the  same. 

29.  The  angle  at  the  base  of  a  horizontal  sundial  must  agree  with  the  eleva¬ 

tion  of  the  pole. 

30.  The  solar  pole  must  be  elevated  in  agreement  with  the  complement  of  the 

latitude  of  the  locality. 

Let  us  now  examine  in  some  detail  these  mathematical  theses. 
They  include  two  general  [1,  2] ,  four  arithmetic  [3,  4,  5,  11] ,  eight 
algebraic  [6,  7,  8,  9, 10;  12, 13, 15],  seven  geometric  [14,  18, 19,  22,  23, 
24,  25],  two  logarithmic  [16,  IT],  two  trigonometric  [20,  21],  and  five 
astronomical  [26,  27,  28,  29,  30]  statements.  Here,  then,  we  have 
in  the  year  1718  algebra  and  trigonometry  in  the  college  course  at 
Yale  along  with  arithmetic,  plane  and  solid  geometry,  and  astron¬ 
omy,  the  last  three  of  which  had  been  looked  upon  for  centuries  as 
essential  parts  of  a  liberal  education. 

The  theses  show  a  wide  divergence  in  degree  of  difficulty.  The 
fourth  thesis,  with  its  statement  concerning  the  placing  of  ciphers 
to  the  left  of  significant  figures  in  whole  numbers  and  decimals,  is 
probably  known  to  every  first-year  grammar-school  child  to-day, 
while  the  twenty-fifth,  which  gives  the  area  of  the  surface  of  a 
sphere,  is  known  only  at  the  end  of  a  high-school  course  or  during 
the  first  year  in  college. 

The  statements  in  geometry  show  that  demonstrations  were  in¬ 
cluded  in  that  branch  of  mathematics,  and  not  merely  geometric 
constructions  with  no  accompanying  proofs  such  as  form  a  part  of 
many  of  the  student  notebooks  of  the  eighteenth  century.  The  de¬ 
fense  of  the  thesis  that  u  all  rectilinear  triangles  contain  two  right 
angles  ”  involves  a  geometric  demonstration,  as  do  most  of  the  other 
geometric  statements  in  this  set.  Logarithms  might  have  been  taught 
mechanically,  but  the  law  of  sines  must  have  been  developed  in  con¬ 
nection  with  a  course  in  trigonometry,  even  if  it  was  a  limited  one. 
Declination,  right  ascension,  latitude,  longitude,  and  gnomon  are  all 
terms  that  imply  familiarity  with  mathematical  and  not  merely 
descriptive  astronomy. 

Algebra  theses  in  1718. — The  algebra  theses  on  this  1718  program 
possess  peculiar  interest,  and  emphasis  must  be  laid  on  their  presence 
among  commencement  theses  as  early  as  that  year.  This  is,  as  far 
as  research  so  far  conducted  shows,  the  first  direct  evidence  of  the 
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teaching  of  algebra  in  the  American  Colonies.  By  1718  a  class  of 
hoys  had  studied  this  subject  one  or  two  or  three  years,  and  these 
students  were  now  ready  to  argue  for  the  truth  of  certain  algebraic 
relations. 

On  this  particular  program  the  number  of  algebraic  truths  is 
greater  than  that  of  any  other  mathematical  subject.  Algebra  ap¬ 
pears  in  the  sixth  statement  in  all  its  power  when  it  takes  the  form 
of  a  magic  wand  waved  over  abstruse  questions  of  arithmetic  and 
geometry.  A  modern  dictum,  that  the  equation  is  the  central  topic 
of  algebra,  occurs  in  the  seventh  thesis.  In  number  eight  is  given 
one  of  the  distinguishing  characteristics  of  the  subject,  the  extension 
of  the  number  system  to  include  positive  and  negative  quantities 
without  limit.  The  other  statements  lead  to  the  conclusion  that  only 
the  initial  steps  had  been  taken  at  this  early  date.  But  any  begin¬ 
ning  at  all  was  a  hopeful  sign  that  the  tutor  of  mathematics  at  Yale 
had  the  courage  to  break  away  from  the  accepted  curriculum  and  to 
introduce  the  subject  which  had  developed  so  rapidly  in  the  preced¬ 
ing  century. 

Samuel  Johnson  and  Algebra. — At  this  time  Samuel  Johnson 
(1696-1772),  who  was  later  called  to  be  the  first  president  of  King’s 
College  (later  Columbia  College  and  at  present  Columbia  Univer¬ 
sity),  was  the  sole  tutor  at  Yale  College.5  He  had  been  sole  tutor 
for  two  years  since  his  appointment  in  the  fall  of  1716,  and  his  name 
appears  among  the  graduates  of  1714  as  “  Samuel  Johnson,  Mr. 
Tutor,”  on  the  Yale  program  of  1718.  Certain  notebooks  and  printed 
books  6  contribute  to  our  knowledge  of  the  lines  of  work  that  he  was 
following  as  tutor. 

One  notebook  in  Johnson’s  handwriting  carries  the  words:  “F 
Libris  Samel  Johnsoni  Anno  Dom.  1717.”  It  contains  the  following 
scheme  of  mathematical  subjects,  which  he  doubtless  gave  to  his 
pupils : 

Arithmatic  is  the  Art  of  Numbering  both  of  Integers  &  Fractions.  Append¬ 
ages  hereunto  are  1.  Decimal  Fractions.  2.  Logarithms.  3.  The  Extraction  of 
Roots.  4.  Algebra. 

Geometry  is  the  Art  of  measuring  hereto  belong  the  Treatises  1.  of  Trigonom¬ 
etry  Plain  &  Spherical  2.  Geodesia  of  Surfaces.  3.  Stereometry  of  Solids. 

In  another  place  in  this  same  notebook,  there  occurs  this  list : 

“  Mathematicks,  Arithmatic,  Geometry,  Algebra,  Trigonometry,  of  Numbering 
&  Measuring.” 

Several  very  detailed  outlines  of  the  parts  of  mathematics  are 
written  on  the  first  blank  pages  of  a  copy  of  Sturm’s  Mathesis  Juve¬ 
nilis 7  which  has  on  its  last  page,  “Libris  Samuelis  Johnsoni.  Col. 


5  F.  B.  Dexter,  Biographical  Sketches,  p.  123. 

6  Samuel  Johuson  Collection,  Columbia  University  library. 

7  Mathesis  Juvenilis:  Made  English  from  the  Latin  of  Jo.  Christopher  Sturmius.  By 
George  Vaus,  M.  D.,  London,  1709, 
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legii  Yalensis  Nov.  Port.  Anno  Doin.  1718.”  This  work  must  have 
yielded  material  for  J ohnson’s  classroom  use.  It  is  quite  certain  that 
his  pupils  had  no  textbooks,  but  it  is  to  be  hoped  that  no  one  of  them 
wrote  concerning'  him  what  he.  wrote  while  he  was  a  student  at  Yale. 
This  frank  confession  is  found  in  a  notebook  dated  1714: 

Ho  when  I  was  at  Colledg  I  was  taught  nothing  but  to  be  a  conceited  Cox¬ 
comb  like  those  that  taught  me.  Indeed  we  had  no  Books  &  our  Ignorance 
made  us  think  we  needed  none  So  that  we  dug  everything  almost  out  of  our 
.own  Brains  as  a  certain  Gent  of  those  times,  used  to  say  was  his  way. 

In  September,  1718,  Daniel  Brown,  a  classmate  and  close  friend  of 
Johnson,  was  chosen  junior  tutor  at  Yale,  and  together  they  carried 
on  the  work  of  instruction  until  the  following  year.  On  the  first 
blank  page  of  a  copy  of  Euclid’s  Elements8  is  found  the  following 
interesting  indication  of  the  ownership  of  the  book : 

Daniel  Brown’s1  Book  Decr  25  1717 

Samuel  Johnson’s  Book  1718  bought  of  Mr.  Brown 

Most  of  the  propositions  in  Book  II  of  the  Elements  have  mar¬ 
ginal  notes  in  Brown’s  handwriting,  giving  a  complete  algebraic 
treatment  of  them.  At  the  time  that  Brown  owned  this  book,  he  was 
rector  of  the  Hopkins  Grammar  School,  of  New  Haven. 

Nothing  can  be  said  definitely  about  the  bearing  of  this  algebraic 
material  on  the  course  of  study  in  either  the  grammar  school  or 
Yale.  Both  Johnson  and  Brown  were  excellent  scholars  and  stu¬ 
dents.  They  were  also  successful  teachers,  and  enthusiastic  study 
led,  in  Johnson’s  case,  to  a  reaction  in  his  classroom  which  took  at 
least  one  form,  that  of  the  first  presentation  of  algebra  at  Yale 
College. 

Mathematical  theses  at  Harvard. — The  earliest  of  the  extant  theses 
of  Harvard  College  which  include  any  mathematics  were  printed  in 
1653  and  cover  “Arithmeticae  ”  and  “  Geometricae.”  On  the  set  of 
theses  for  1708,  we  find  ones  which  read :  “Arithmetica  et  Geometria 
tantum  sunt  artes  pure  Mathematicae  ”  (Arithmetic  and  geometry 
are  pure  mathematical  arts),  and  “Astronomia  est  Scientia  Mathe- 
matica  mixta  ”  (Astronomy  is  a  combination  of  science  and  mathe¬ 
matics).  Conic  sections  enter  in  1711  with  the  statement  :  “  Nullus 
Excentricitatis  Gradus  Circulum  producit,  Indefinite  grado  Parabola 
producitur”  (No  degree  of  eccentricity  produces  a  circle,  but  a 
parabola  is  produced  by  an  indefinite  degree  of  eccentricity).  In 
1719  two  statements  show  that  fluxions  had  gotten  a  foothold;  one 
is  to  the  effect  that  “  Fluxio  est  Augmentation^  vel  Diminutionis 

8Euclide’s  Elements  ...  By  Isaac  Barrow,  D.  D.  London,  1705.  Johnson’s  library 
contains  also  “  The  Elements  of  Euclid  .  .  .  Written  in  French  by  .  .  .  de  Chales. 
Now  made  English  .  .  .  Oxford,  1704.”  It  has  on  the  front  page  “  Thomas  Prince  1707 
Books  omitted  viz.  7,  8,  9,  10,  13  &  Supra.  Books  contained  viz  :  1,  2,  3,  4,  5,  6,  11,  12.” 
Then  follows  a  list  of  omitted  propositions  in  the  same  handwriting.  Prince  graduated 
from  Harvard  in  1707.  Was  this  the  textbook  in  geometry  at  Harvard  in  the  same  year! 
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9  Additio 


- Ibejes'  MATHE MXT1  CT/E. 

\THEMATiCA,  Quantitates  Mater'*,  Spain,  et  Motbnu  inxcftigat, 
t  Partes  Mathematics  funt  dux,  Pura  et  mixta*  [  et  deficit. 

§  |.  5  Mathematics  |a«ra,  Quntuatem,  a  Materia,  Spado,  et  Modoc* 
abliraftam  confident, 

4  j QujntiMf  duobi*  Modis  conlideranda  eft,t/ic.  quoad  quoad  Aidgntigii 

^ ntni,  aitcrum  Arithmetic*,  aiterum  Geometric*, a  alteruttum  Alg tbr*  objc£lum  eft. 

5  JtSritimettca  Nmtnt,  Qjantitatum  cujufvis  Generis,  m  alia  cjufdein  Qtun 

mate,  comeotos,  expomt. 

6  In  Numetis  Arithmetic  piopoitionalibus,  fumrru  numerorum  cxtremoium 

xquatur  ftumn*  duotum  mediorutn.  sequahtcr  ab  Extremis  difttntium, 

7  Numetis  Uromttrice  propordonalibui,  Re&angulum  Extrcmotum  xquatur 

quadrato  Tcrmmorum  mediorum. 

8  Lvgtriikmi  funt  Numeroium  artificiatium  ferns,  ki  Proportione  Arithmetic*, 
f icutl  numeri  refpondentes  inGeometrica  piogrcdicntcs. 

et  SubiraCtio  in  ArUbmetica,  MuidpUcidoni  ct  nipiHr^i  in 

- — - prcpvnror.e  relponaent. 

io  <£ffOTHetru»Totum,vcl  aliquam  PaitemA/agnfcxifnh  datx  icdlcat.et  Detcrminaf, 
H  Parallclogramma  (uper  xqualibus  Bafibus,  ct  in  ilsdcm  Patallclis  cooftitttta 
inter  fe  xqualia  funt. 

Hi.  aa  glstbt*  eft  Ars  ratioclnanai,  QumitMtibuj  ignotis,  ut  earum  Habltudinexn 
Quantitatibus  notis  definiat. 

13  Arithmetic*  a  Quutltatibus  datis,  adquxfius;  Algtlr*  autem  ft  quxGtiJ,  ad 

datas  progrcdltur. 

14  MultiplicatioQuantltatum  concrctarum,  eft  quando  aliqua  Quantltxa  inxolni 

taiem  Rationem  Multiplicando,  qualem  Multiplicator,  uottati. 

15  In  Divifione,Qu:>ticn3eandcmRatlonemDixideodo,qu»mDivi{brunitati  Inxolxit. 

16  Momenta  ahcujuiQuaniitatis  generatx,xqua!iifumMomcotis  omnium  generan* 
tium,  cum  Indicibus  tuarum  Poteftatum,  et  Cotfficientibuacontinuo  roultiplicatU 

§11.  17  Mathematica  ^trta  eft  tantum  ^3ctr,  ad  Matcriam,  xcl  Spatium,  xcl 
Motionem,  Applicatio. 

18  Projeftto  fpheix  in  piano,  eft  omnium  Circulorum  fphere  fupei  alioujus 

Circull  planum  Delineatio  Geornetrlca. 

19  Aljlrtnomi*  eft  Scientia  Corporum  Cocleftium,  quoad  corum  Magnitudinczo 

Diftantiai,  Ecliples,  pofitionei,  el  Motiocea, 

20  Edipfe*  Lunarc*  iftciuntur  per  Atmofpheram  Corporia  obfctnar.ti*. 

21  Lcngitudo  Locoium,  Regulis  Aftronoraicia,  facile  determloah  potcli. 

22  Partes  M*$<*  tantum  funt  tres  rexeta  diiiin5*. 


I 


Tbefci  1’HYSICjE. 

»r|HYSlCA  eft  Rerum  naturalium,  earumque  Ph*nomen*a  Tra£btui 
1- 2  Res  naruralcr  funt.  quxeunque  Unlxcrfum  conftituuat. 

5  Phenomena  funt  litus,  motufque.  Coiporum  oaturalium,  quatenus 
Menle  imtlligcnti  non  dependent. 

Ch  OmntCorpus  aJ  motion  vel  Quietem  efl  inJ  iffetem. 

Idh  Sol  et  Luna  funt  Luminarm%  gubernantia  Corpora  bumana* 

6  Ignis  eft  materia  rixide  agitata. 

Motio  Corporia  eft  cjufdein  continua  et  fucceflixa  Loci  mutatlo. 

Momentum  Motioais,  Caufx  motlonem  ptoduccnti,  eft  piopoitionatuml 

9  A&io  ct  Readio  temper  funt  *qua!c«. 

10  .'Equates  materixQuantititca,eadcmVelocitat«  afl«, xqualia  habebunt  momenta; 

1 1  Vues  equalts  et  contrarlx  in  idem  Corpus  agentet,  mutuum  tolluht. 

i»  Corporum  magnitudinc  irxqualium  fed  atqualium  Vclccitatoe  momenta, 

funt  Matcri*  in  ris  content*  propcttionalia. 

13  Graxltas  materir  non  eft  Eff.ntialia.  f  Cohafioois. 

»4  Secundum  Gradua  diftcrcntca  Attiaftioois,  funt  Gradua  Elafticiutia 

15  Ex  gravitinti  natura  omnium  Corporis  particulatum  irqultur  Cob *fk% 

16  Colores  orUmtur  e  Corporum  aptitudioe,  Radiol  Lucia  rtft.cimdi  xcl  tianC 

17  Gencratlo  non  fit  in  Infianti.  (  raiUendi 

18  O  nne  Animal  prxexiiiit  in  Animalculo. 

19  Corportma  Port  rum  Parvitas,  Radios  Solts  excluder:  non  pofiunt. 
to  Plants  non  pi*cipue  ccnftituuntur  ex  A<’U». 

21  Materia  no»  eft  dixifibllia  in  Infinitum.  ^  Tens  Vifcetj 

22  Ten*  m^ua  fit  ex  motione  ct  mixtura  Dilfetetitiutn  particulsrum.  imra 
»3  Corp'ra  fituda,  Vafts  coutinentia  Laiera,  prtn^  unt  Duefltone  cij  p erprnijcu’aii 

24  Efomia  f .tacts  in  Corporclratc  ct  xivkla  motione  ccr.fifnl. 

25  Omne  Corpus  in  Tctrx  fupcrfickm,  ccnunuam  pv.iuir  mtxaticsneiu. 
a  *  Mundus  per  nitimam  Conftagratiocera,  tantum  eft  puriticaudus. 

27  Modus  quo  Anima  et  Corpus  uuiuntur,  oebts  peorfu?  eft  ignotus. 


O  S  ALUTATORIA. 


MDCCXX1. 


Theses  from  the  commencement  program  of  Harvard  College  in  1721. 
Six  of  the  theses  relate  to  algebra 
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quantitatum  fluentium  Velocitas”  (A  fluxion  is  the  velocity  of  an 
increasing  or  diminishing  flowing  quantity),  and  the  other  that 
“  Fluxio  ex  quantitate  fluente  Invenitur”  (A  fluxion  is  found  from  a 
flowing  quantity).  The  theses  of  this  same  year  include  one  on  the 
fourth  subject  of  the  quadrivium,  denoting  that  music  was  still  being 
taught  as  a  branch  of  mathematics.  The  proposition  to  be  argued  is : 
“Dias  et  Trias  harmonica  sunt  fundamenta  contrapuncti  musici” 
(Harmonic  diads  and  triads  are  the  foundation  of  musical  counter¬ 
point.) 

The  first  set  of  extant  Harvard  theses  to  contain  algebra  is  that 
of  1721.  The  theses  in  this  broadside  are  classified  and  arranged 
in  the  same  order  as  those  of  Yale  in  1718.  Most  of  the  mathe¬ 
matical  theses  are  general  in  their  nature,  with  few  detailed  facts 
from  the  various  subjects.  These  cover  about  the  same  range  as 
those  on  the  Yale  paper  already  discussed.  They  are  presented  in 
two  divisions,  “  Mathematica  Pura,”  and  “Mathematica  Mixta.” 
Under  the  former  there  are  two  general  statements  and  three  sub¬ 
divisions,  viz,  “Arithmetica,”  “  Geometria,”  and  “Algebra  ” ;  under 
the  latter  are  found  “Astronomia  ”  and'  “  Musica.” 

Algebra  theses  at  Hazard  in  1721. — The  English  translations  of 
the  statements  relating  to  algebra  are  as  follows : 

4.  Any  quantity  lias  to  be  considered  from  two  viewpoints,  viz,  either  as  a 
number  or  as  a  magnitude ;  the  one  is  the  object  of  arithmetic,  the  other 
of  geometry,  and  both  of  algebra. 

12.  Algebra  is  the  art  of  reasoning  with  unknown  quantities  in  order  to  define 

their  relations  to  known  quantities. 

13.  Arithmetic  proceeds  from  given  to  required  quantities ;  algebra,  however, 

from  quantities  sought  to  those  given. 

14.  Multiplication  of  concrete  [“  concretarum  ”  means  here  “  that  which  is 

grown  together”]  quantities  is  when  some  quantity  involves  the  multi¬ 
plicand  in  such  a  relation  as  the  multiplier  [involves]  unity. 

15.  In  division  the  dividend  involves  the  quotient  in  the  same  relation  as  the 

divisor  [involves]  unity. 

16.  The  moments  of  any  generated  quantity  are  equal  to  the  moments  of  all 

the  generators  with  the  exponents  of  their  powers  and  their  coefficients 
in  continued  multiplication. 

These  theses  give  no  indication  of  the  amount  of  subject  matter 
that  was  being  undertaken  in  algebra.  The  inclusion  of  number  16 
shows  that  algebra  and  fluxions  were  closely  associated.  A  greater 
degree  of  maturity  in  the  student  or  in  his  familiarity  with  the  sub¬ 
ject  was  needed  to  handle  these  truths  than  would  be  needed  to  prove, 
for  instance,  that  the  product  of  two  negative  quantities  is  an  affirma¬ 
tive  quantity.  A  power  of  generalization  on  the  basis  of  algebraic 
facts  was  required  to  defend  such  theses  as  are  here  included. 

Attention  has  already  been  called  to  one  graduate  of  this  class  of 
17 21,  “  Isaacus  Greenwood,”  as  his  name  appears  on  the  program. 
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Whatever  his  later  study,  Greenwood  must  have  gotten  a  start  on 
algebra  in  his  college  course  that  awakened  a  love  for  the  subject. 
This  interest  he  passed  on  to  his  students  when  he  became  the  pro¬ 
fessor  of  mathematics  at  Harvard  College. 

The  recurrence  of  certain  theses  on  the  commencement  program  of 
the  same  college  and  of  the  different  colleges  has  an  element  of  inter¬ 
est.  A  favorite  one  which  occurs,  with  slight  variations  in  wording, 
at  Yale  in  1720.  Harvard  in  1731,  Brown  in  1773,  and  Harvard  again 
in  1780,  is  the  following:  “  Duo  numeri  biquadrati  summatim  sumpti 
numerum  quadratum  constituere  non  possunt.”  (Two  biquadratic 
numbers  taken  at  random  can  not  constitute  a  square,  Yale,  1720,  4).9 

The  custom  of  presenting  theses  at  commencement  time  continued 
in  force  at  all  the  principal  colleges  until  well  into  the  nineteenth 
century.  A  careful  examination  of  the  theses  of  Harvard,  Yale, 
Rhode  Island  College,  and  the  College  of  Yew  Jersey  shows  that 
algebra  appears  among  them  at  frequent  intervals  until  the  custom 
passed  away.  Its  omission  is  apparently  due  to  a  greater  emphasis 
along  another  line  in  that  year. 

At  Yale,  from  1739  for  several  years,  conic  sections  and  higher 
plane  curves  were  stressed  with  such  theses  as :  “  Cycloidis  area  tri¬ 
plex  est  ejus  circuli  generantis  ”  (the  area  of  a  cycloid  is  three  times 
that  of  the  generating  circle,  Yale,  1739,  6),  and  “  Parallelogramma 
omnia,  circa  clatae  ellipseos  vel  hyperbolae  diametros  quaevis  con- 
jugacas  descripta,  sunt  inter  se  aequalia.”  (All  parallelograms  de¬ 
scribed  on  conjugate  diameters  of  ellipses  or  hyperbolas  are  equal, 
Yale,  1740,  17.) 

Beginning  at  an  earlier  date,  1735,  Harvard  parallels  this  Yale 
record.  From  that  year  through  1750,  a  prominent  place  is  given  to 
statements  concerning  conic  sections,  cycloids,  semicycloids,  cissoids, 
spirals,  and  other  higher  plane  curves.  One  instance  of  this  is  the 
thesis :  “  Conchoides,  Cissoides  et  Curva  Logarithmica  liabent  uniun 
Asymptoton.”  (Conchoids,  cissoids,  and  logarithmic  curves  have 
one  asymptote,  Harvard,  1746,  24.) 

Fluxions. — Then  1751  shows  a  radical  change  and  a  very  interest¬ 
ing  one.  Fluxions  occupy  a  leading  place  among  the  mathematical 
commencement  theses  to  the  exclusion  of  practically  all  the  mathe¬ 
matical  topics  that  had  hitherto  appeared,  and  this  subject  did  not 
recede  from  its  prominent  position  at  Harvard  during  the  eighteenth 
century.  The  fact  that  all  problems  in  fluxions  require  a  familiarity 
with  the-  handling  of  algebraic  expressions  and  operations  should 
not  be  lost  sight  of  at  any  time. 

9  This  is  one  of  Fermat's  theorems.  See  Leonard  Eugene  Dickson,  History  of  the 
Theory  of  Numbers,  VoL  II,  p.  616,  Washington,  1920. 
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At  Yale,  fluxions  appeared  in  1758,  and  during  25  years  thereafter 
only  a  few  sets  of  these  lack  problems  in  this  subject.  Some  stu- 


Theses  MATHEMATICS, . 

MATHEMATIC  A  eft  Sckntia,  qua?  de  Quantitatibus  et  carutn  Moments*  Rarionibufque,  ver&ttjr. 

2  Momentum  Gcrntae  aequatur  Momenta  Laterum  fmguiorum  generantium  in  corundum  Laterum 
Indices  Dignitatum  et  CoefHcienua  continue  duftis* 

3  Si  QuandtatU  A  Momentum  dicatur  a,  Gafitarum  Dignitatum  A\  A’,  A*,  A  %  A r,  A  w%  A  ***» 
Momenta  aaA,  34A’,  43 A’,  iaA*“v,  ^«A*“T»  _ «aA*“V- _ 34A  ^  refpe&ive  erunt. 

4  Momentum  geniti  Rfc&anguli  A  B  eft  Momentum  ipfius  A  duftum  in  B,  una  cum  Momenta  ipfius  B 
duUo  in  A.  Et  univerfaiiter, 

$  Genitae  eyjufhmque  A"  B*  Momentum  eft  Momentum  ipfius  A*  duftum  in  B\  una  cum  Momenta 
ipfius  B*  du&o  in  A"  j  fcique  five  Dignitatum  Indices  me  t  »  fint  Intcgri  Numeri  vcl  Fra&i,  five 
afftrmarivj  vc)  negativi, 

€  In  continue  PrOportkmlibus,  ft  detur  Terminus  onus.  Momenta Terminorum  refiquorum  erunt  ut  iidem 
Termini  multiplied  per  Numcrura  intervaliorum  inter  ipfos  et  Termimmi  datum. 


Ip  Si  in  quatuor  Proportionafibus  duae  media:  dentur,  Momenta  Extrcmarum  erunt  ut  eaedem  Extreme 
8  Si  Summa  vei  Differentia  duorum  Quadratorum  detur,  Momenta  Laterum  erunt  reciproce  ut  Latera. 

9  In  Parabola,  Fluxkmes  feu  Momenta  Ordinatarum  font  reciproce  propordonaies  Ordinatis. 
o  Radius  Circuli  cam  habet  Rationem  sd  Circumfcrentiam,  qoam  Unitas  ad  hanc  Seriem  in  Infinitum 
convergehtem  3  —  pi — Cfr, 

Si  tres  Quantitates  ftnt  in  Propordone  mufica,  bis  Reftangulum  fub  Extremis,  fubducto  Termino  medio 
in  Temftnum  primuro  dufto,  Differentia  inter  Aggregatum  Termini  ultima  et  pnmi  per  Terminum 
medium  mulriplicad  et  Diffeicndas  las  Redtanguli  fub  Quantltatibus  extremis  et  Redlanguli  Termini 
ultimi  et  medii,  tequatur. 

*2  la  Rcftangulo  Triangulo,  Aggregatum  quadrati  Hypothenufse  et  quater  Areas  eft  tequale  Qusdrato 
%  Differentiae  inter  Summam  omnium  Laterum  et  Hypothenufam. 

Bafts  Rcdbmguii  Triangufi,  earn  Rationem  ad  Aggregatum  Differentia;  inter  Cathetum  et  Hypothenufam; 
%>  et  bis  Catheti,  quam  ea  Differenda  ad  Bafin  habet.  Ergo, 

14  Quadratum  Bafts,  Aggregate  Quadrati  Differentia:  inter  Cathetum  et  Hypothenufam  et  bis  Redtangufi 
‘  fub  ea  Differentia  et  Catheto,  sequacur.  6  : 

In  Serie  Quantitatum  in  Progrefiiqne  Arithmetic!,  fit  a—  Termino  prtmo.  f—  Termino  ultima 
n~  Numero  Tcrminorum.  s—  Summse  Serieh  d=  comroum  Differentiae  j  et  erunt, 
ff — sa  -4  ad  +yd  tta-bny 

id  2 


Summae  Saida 


Differentia  communl 


—  X-  Numero  Tcntunorum.’ 


Termino  ultimo, 

.  Termino  primv. 

—  Aggregato  bis  Summ*  Serki  et  Numeri  TerminoruaJ 

Sint  Quantitates  <j,  b,  c,  d,  in  Proportione  mufica,  eritque 
2t  db  zda — at  2  da — db  at 

»•  -  '+  -  •+  - as=  Summae  omnium  Quantitatum  a.  L  a  d 

2a — c  a  a  2a — b 

22  QuantitarisfraA*  iSL  perpetuo  motu  crefcentis,  Fluxio,  feu  Incrementum  momentaneum  erit 

[~**yV*r»V  **? . 

aa  +2ox  4-  xx 

InR^isnguloTrlangub,  fit 7= Hypothenufse,  «=s:Baft.  fsssCatheto,  sArese  d _ 

Hypothcnu&e  et  Catheti.  ‘  — 

*3  **  +  «  —  idy  +  y  —  Quadraro  Hypothenufm. 

2/  f+dda 

— — - +  a s=  Reaangulo,  fub  Baftet  Aggregato  Hypothenufte  et  Catheti,  comprthenfo. 


Mathematical  theses  from  the  commencement  program  of  Harvard  College  in  1751, 
the  first  year  in  which  fluxions  were  prominent 

dent  defended  the  following  truth :  “  Quatenus  Algebra  arithmeticae, 
eatenus  doctrina  Fluxionum  algebrae  antecellit  ”  (As  far  as  algebra 
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is  superior  to  arithmetic,  so  far  is  the  doctrine  of  fluxions  superior  to 
algebra,  Yale,  1782,  16),  a  thesis  which  required  a  knowledge  of 
all  three  branches  of  mathematics. 

This  discussion  may  well  conclude  with  a  pronouncement  which 
the  changes  in  psychological  fashions  have  in  no  way  disturbed.  It 
is  as  follows :  “  Mathesis  studium  disciplinam  mentis  optimam  prae- 
bet.”  (The  study  of  mathematics  provides  the  best  mental  discipline. 
Harvard,  1808,  30.) 


Chapter  VII 

MATHEMATICAL  THESES  OF  HARVARD  COLLEGE 


In  quite  a  different  category  from  the  commencement  theses  dis¬ 
cussed  in  an  earlier  chapter  are  the  problems  presented  to  the  depart¬ 
ment  of  mathematics  at  Harvard  College  by  the  members  of  the 
junior  and  senior  classes.  There  are  406  sets  of  these  problems  ex¬ 
tant,1  the  earliest  one  dated  1782  and  the  latest  1839.2  Many  of 
them  show  the  signatures  of  men  well  known  in  later  years  in  various 
walks  of  life.  Some  provide  information  of  conditions  at  Harvard 
which  no  longer  exist.  All  give  to  an  unusual  degree  a  picture  of 
the  work  in  mathematics  done  by  the  students  whose  names  they  bear. 

Each  set  of  problems  is  worked  on  one  side  of  a  sheet  of  heavy 
linen  paper  with  body  enough  to  make  it  resemble  a  light-weight 
cardboard.  The  sheets  are  of  slightly  varying  sizes,  18  by  14  inches, 
19.5  by  15  inches,  23.5  by  18  inches,  being  the  measurements  of  a  few 
chosen  at  random.  The  work  is  done  by  hand  in  ink,  and  at  times 
the  workmanship  is  exquisite.  Many  of  the  trigonometry  problems 
are  accompanied  by  beautiful  illustrations  in  color. 

There  are  79  sets  of  problems  from  1782  to  1800.  The  majority 
of  these  sets  are  devoted  to  calculations  of  eclipses  or  to  plans  of 
buildings.  A  graduate  of  1796  took  for  his  mathematical  thesis: 
“A  North  East  View  of  the  House  of  Samuel  Webber,  A.  A.  S.,3  and 
of  the  Court  House  in  Cambridge,  by  an  actual  Survey.”  Of  the  79 
sets,  however,  13  are  designated  “  Algebraic  Problems  ”  or  “  Al¬ 
gebraical  Solutions  of  Problems  ”  or  “  Application  of  Algebra  to  the 
Geometrical  Solution  of  Problems,”  while  3  are  simply  “  Mathemati¬ 
cal  Problems.”  Algebra  problems  continued  to  occupy  a  prominent 
place  among  those  in  pure  mathematics  for  many  years. 

Algebra  theses.— The  heading  “Algebraic  Problems”  appears  for 
the  first  time  in  1786,  and  in  this  set  of  exercises  are  found  four 
problems,  a  simple  one  in  geometry,  two  in  surveying,  and  one  in 
trigonometry.  In  the  following  year  four  students  presented  mathe¬ 
matical  theses,  three  of  which  are  entitled  “  Mathematical  Problems 


1  Harvard  University  Library. 

2  A  complete  list  of  the  headings  found  on  these  sets  of  problems  is  given  in  Henry  C. 
Badger,  “  Mathematical  Theses  of  the  Junior  and  Senior  Classes,  1782—1839,”  in  Bio¬ 
graphical  Contributions,  No.  32,  Library  of  Harvard  University,  Cambridge,'  1888. 

3  Samuel  Webber  was  the  professor  of  mathematics  at*  the  time. 
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and  their  Solutions,”  and  the  fourth  is  again  “Algebraic  Problems.” 
This  last  set  of  1787  will  be  discussed  as  an  illustration  of  this 
type  of  work.  Samuel  Willard,  whose  signature  is  affixed  to  this 
mathematical  thesis,  graduated  in  that  year,  and  so  this  group 
of  four  exercises  is  probably  representative  of  his  course  in  mathe¬ 
matics  at  Harvard.  It  is  in  many  respects  the  work  that  would  be 


expected  from  a  good  secondary  school  pupil  of  the  present  day. 
The  treatment  of  the  algebra  problem  is  that  which,  as  pointed  out 
in  connection  with  the  notebooks  from  Harvard  and  the  University 
of  Pennsylvania,  was  accorded  problems  so  universally  in  the 
eighteenth  century.  Here  a  and  e  are  used  for  the  unknown  quan¬ 
tities,  a  usage  occurring  in  Ward’s  Young  Mathematician’s  Guide* 
The  next  problem,  “To  find  the  Cube  root  of  any  proposed  quan- 


4  John  Ward.  The  Young  Mathematician’s  Guide,  London,  1709;  and  later  editions. 


MATHEMATICAL  THESES  OF  HARVARD  COLLEGE 


43 


“Algebraical  solutions  of  problems  ”  from  the  thesis  presented  by  Luther 
Richardson  to  the  mathematics  department  'of  Harvard  College  in 
1799 


95337°— 24- 
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tity,”  might  have  been  copied  from  that  same  work.5  The  third 
problem  employs  six-place  logarithms,  but  shows  no  use  of  interpo¬ 
lation.  It  combines  a  knowledge  of  geometric  facts  with  certain 
trigonometric  relations.  The  fourth  problem  is  the  real  applied 
work  and  shows  the  use  of  the  law  of  sines.  In  the  original  the 
diagram  is  colored  with  excellent  taste. 

Evidence  drawn  from  the  commencement  theses  goes  to  show  that 
this  work  by  Samuel  Willard  does  .not  cover  all  of  the  mathematical 
instruction  at  Harvard  in  1787,  for  the  theses  of  that  year  include 
a  number  of  statements  concerning  fluxions.  It  may  represent  the 
required  work,  while  the  more  difficult  courses  were  open  only  to 
exceptional  students. 

Other  sets  of  algebraic  problems  show  such  differences  as  would 
arise  from  the  need  of  the  professor  of  mathematics  to  vary  his  sub¬ 
ject  matter  and  from  the  inclinations  of  the  individual  pupils. 
Francis  Cabot  Lowell,  on  October  30,  1792,  presented  two  problems 
which  show  a  love  for  long  mechanical  operations.  In  one  the  value 
of  the  unknown  is  given  in  a  number  containing  38  digits.  In  the 
other,  the  equation  Ifix*  —  1800xs  -|-  2156 lx2  —  321000  —  321000  is 
brought  to  a  successful  solution  by  a  method  of  approximation,  but 
there  is  a  great  deal  of  tedious  work  before  that  end  is  attained. 
The  persistence  of  the  Oughtred  symbols  for  inequality  is  shown  by 
their  use  in  a  paper  of  1793.  Work  of  an  involved  nature  and  even 
of  an  advanced  character  is  that  on  the  paper  of  Luther  Richardson 
in  1799. 

Such  direct  evidence  as  the  foregoing  mathematical  theses  is  worth 
more  in  an  account  of  the  mathematics  in  American  colleges  during 
the  eighteenth  century  than  all  the  statements  about  that  subject  in 
catalogue  or  college  president’s  report.  It  warrants  the  conclusion 
that  algebra  had  obtained  an  established  place  in  the  curriculum, 
which  place  it  has  filled  from  that  time  until  the  present  day. 

*IUd,  p.  238  (1719). 


Chapter  VIII 

COLLEGE  RECORDS  AND  WRITINGS  OF  PROFESSORS  AND 

PRESIDENTS 


Algebra  in  manuscripts  and  printed  works. — References  to  algebra 
in  the  manuscript  and  printed  works  of  college  presidents  and  pro¬ 
fessors,  as  well  as  in  regulations  and  laws  governing  courses  of 
study,  constitute  another  link  in  the  chain  of  evidence  showing  the 
recognition  granted  to  the  subject  during  the  eighteenth  century. 

Harvard  requirements. — The  earliest  laws  for  Harvard  College 
were  prepared  in  1642  by  President  Dunster  and  included  the  study 
of  mathematics  but  with  no  mention  of  specific  branches.1  These 
laws  governed  the  Harvard  curriculum  with  no  material  changes 
during  the  seventeenth  century.  In  the  early  part  of  the  eighteenth 
century  a  professorship  in  mathematics  was  established  by  Thomas 
Hollis.  The  first  definite  requirement  of  algebra  at  Harvard  is  in¬ 
cluded  in  the  principles  on  which  the  chair  was  founded.  These 
principles  are  set  down  thus: 

Rules  and  Orders  relating  to  a  Professor  of  the  Mathematics,  of  Natural  & 
Experimental  Philosophy  in  Harvard  College  in  Cambridge  in  New  England, 
appointed  by  Mr.  Thomas  Hollis  of  London  Merchant 

1.  That  the  Professor  be  a  Master  of  Arts  and  well  acquainted  with  the 
several  parts  of  the  Mathematics  &  Experimental  Philosophy. 

2.  that  his  Province  be  to  Instruct  the  Students  in  a  System  of  Natural 
Philosophy  &  a  course  of  Experimental  in  which  to  be  comprehended,  Pneu- 
maticks,  Hydrostaticks,  Mechanicks,  Staticks,  Optic-ks,  &c  in  the  Elements  of 
Geometry  to-gether  with  the  doctrine  of  Proportions  the  Principles  of  Algrebra 
(sic)  Conic  Sections,  plain  &  Sperical  (sid)  Trigonometry  with  the  general 
principles  of  Mensuration,  Plain  &  Solids,  in  the  Principles  of  Astronomy  & 
Geometry,  viz,  the  Doctrine  of  the  Spheres  the  use  of  the  Globes,  the  motions 
of  the  Heavenly  Bodies  according  to  the  different  Hypotheses  of  Ptolomy  (sic) 
Tycho  Brahe  &  Copernicus  with  the  general  Principles  of  Dialling  the  Division 
of  the  World  into  its  various  Kingdoms  with  the  use  of  the  Maps,  &c.2 

The  second  rule  is  the  only  one  which  bears  directly  on  the  sub¬ 
ject  in  hand.  It  shows  that  the  principles  of  algebra  were  accepted 
as  a  necessary  part  of  the  instruction  in  mathematics  as  early  as  the 
date  on  this  paper,  1726.  Isaac  Greenwood,  the  first  man  who  was 

1  Louis  Franklin  Snow.  The  College  Cwrrioulum  in-  the  United  States,  p.  25.  [no 
place],  1907. 

2  Harvard  College  Papers,  Vol.  I,  1650—1763,  Jan.  18,  1726.  Harvard  University 
Library.  There  are  13  rules. 
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called  upon  to  live  up  to  this  fine  set  of  rules,  may  have  had  some¬ 
thing  to  do  with  formulating  them.  He  was  one  of  five  men  to 
respond  to  a  call  from  Mr.  Hollis  to  furnish  plans  for  his  projected 
chair  of  mathematics.3  The  two  Harvard  notebooks  on  algebra 
already  set  forth  attest  the  success  of  Greenwood  in  fulfilling  the 
requirement  to  teach  algebra. 

These  rules  guided  the  professor  of  mathematics  at  Harvard  for 
many  years.  Not  until  1787  are  there  any  more  specific  directions 
adopted  for  his  control.  A  committee  appointed  to  revise  the  course 
of  instruction  voted  on  August  16,  1787, 4  with  respect  to  the  sopho¬ 
mores — 

that  at  eleven  o’clock  on  Friday  they  attend  the  Professor  of  Mathematics  to 
be  instructed  in  Algebra,  and  to  be  carried  forward  to  other  branches  of  the 
Mathematics  if  the  time  allow. 

And  again  on  October  16,  1788, 5  that  future  Hollis  professors  of 
mathematics  were  to  carry  the  classes  forward  by  private  lectures, 
in  Algebra  as  far  as  through  affected  quadratic  equations  and  infinite  series. 

Algebra,  then,  receives  specific  mention  in  all  th§  laws  and  regula¬ 
tions  formulated  at  Harvard  in  the  eighteenth  century. 

Hugh  Jones  at  William  and  Mary. — The  College  of  William  and 
Mary,6  the  second  oldest  college  in  the  United  States,  was  founded 
in  1693  at  Williamsburg,  Ya.,  and  the  charter  provided  at  the  outset 
for  a  president  and  six  professors.  The  published  records  until 
recently  named  the  Rev.  Hugh  Jones  as  the  first  professor  of  mathe¬ 
matics.  An  earlier  name  in  the  faculty  of  the  college  is  that  of  Mr. 
Le  Fevre,  as  shown  by  the  following  extracts  from  the  letters  of 
Governor  Spotswood,  of  Virginia : 7 

Virginia,  July  28,  1711. 

To  Mr.  Blathwayt  : 

Sib  :  I  have  not  had  the  honor  of  any  from  you  since  my  last,  but  having 
seen  a  Letter  that  you  writt  to  Collo.  Diggs  in  behalf  of  Mr.  Le  Fevre,  I  very 
gladly  embraced  the  Opportunity  of  doing  hon’r  to  your  Recommendation  by 
getting  the  Governor  of  the  College  to  receive  him  as  a  Mathematick  Pro¬ 
fessor  .  .  . 

Virginia,  May  8th,  1712. 

To  the  B’p  of  London  : 

...  I  gave  your  Lord’p  an  account  of  Mr.  Le  Fevre’s  admission  into  the 
College  upon  your  Lord’p’s  recommendation,  and  am  now  to  acquaint  you  that 
after  a  Tryal  of  three-quarters  of  a  year  he  appeared  so  negligent  in  all  the 

3  Josiah  Quincy,  The  History  of  Harvard  University,  Vol.  I.  p.  399.  Boston,  1860. 

4  L.  F.  Snow,  College  Curriculum,  p.  84,  Quoted  from  Col.  Book  8,  p.  243. 

5  Ibid.,  p.  270  ff. 

6  The  researches  of  Dr.  Lyon  Gardiner  Tyler,  for  31  years  the  president  of  William  and 
Mary,  have  been  most  helpful  in  the  study  of  that  college.  They  are  published  in  The 
William  and  Mary  Quarterly. 

7  The  Official  Letters  of  Alexander  Spotwood,  Lieutenant  Governor  of  the  Colony  of 

Virginia,  1710-1722.  Now  First  Printed  from  the  Manuscript  in  the  Collections  of  the 
Virginia  Historical  Society  with  an  introduction  and  notes  by  R.  A.  Brock  .  .  .  I,  pp. 

103,  156,  Richmond,.  1882. 
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post  of  duty  and  guilty  of  some  other  very  great  irregularities,  that  the  Gov¬ 
ernors  of  the  College  could  no  longer  bear  with  him,  and  were  obliged  to 
remove  him  from  his  Office,  .  .  . 

However  unworthy  the  gentleman  was,  Mr.  Le  F eyre  was  the  first 
professor  of  mathematics  in  an  American  college. 

Another  letter8  from  Governor  Spotswood  settles  definitely  the 
fact  that  the  Rev.  Hugh  J ones  was  established  at  William  and  Mary 
in  1717,  some  10  years  before  Hollis  had  created  a  professorship  of 
mathematics  at  Harvard.  The  part  of  the  letter  referring  to  Jones 
is  as  follows: 

June  13,  1717. 

To  the  Bishop  of  London  : 

.  .  .  and  I  doubt  not  y’r  Lord’p  is  already  informed  that  Mr.  Jones  is  ad¬ 
mitted  into  the  College  according  to  y’r  Lo’p’s  Recommendation ;  .  .  . 

Jones  was  an  Englishman  of  university  training  and  kept  very 
closely  in  touch  with  his  native  land.9  His  connection  with  William 
and  Mary  as  professor  of  mathematics  was  a  brief  one,  for  he  left 
the  Colonies  for  England  in  1722.  On  his  return  to  America  he 
devoted  himself  exclusively  to  the  ministry.  In  1724  Jones  pub¬ 
lished  in  London  a  most  interesting  history  in  whose  making  he  had 
participated,  entitled  The  Present  State  of  Virginia.  This  is  the 
work  which  holds  interest  for  the  student  of  the  history  of  mathe¬ 
matics  as  well  as  the  student  of  colonial  history.  Referring  to  the 
Virginians,  J  ones  says  in  this  work : 

They  are  more  inclinable  to  read  Men  by  Business  and  Conversation,  than 
to  dive  into  Books,  and  are  for  the  most  part  only  desirous  of  learning  what 
is  absolutely  necessary,  in  the  shortest  and  best  Method. 

Having  this  knowledge  of  their  Capacities  and  Inclinations  from  sufficient 
Experience  I  have  composed  on  Purpose  some  short  Treatises  adapted  with  my 
best  Judgment  to  a  Course  of  Education  for  the  Gentlemen  of  the  Plantations ; 
consisting  in  a  short  English  Grammar;  an  Accidence  to  Christianity;  an 
Accidence  to  the  Mathematicks,  especially  to  Arithmetick  in  all  its  Parts  and 
Applications,  Algebra,  Geometry,  Surveying  of  Land,  and  Navigation. 

These  are  the  most  useful  Branches  of  Learning  for  them,  and  such  as  they 
willingly  and  readily  master,  if  taught  in  a  plain  and  short  Method,  truly  ap¬ 
plicable  to  their  Genius;  which  I  have  endeavoured  to  do,  for  the  use  of  them, 
and  all  others  of  their  Temper  and  Parts.10 

It  will  be  noted  that  algebra  is  to  be  found  among  these  treatises 
which  Jones  states  that  he  composed.  Since  he  holds  “  from  suf¬ 
ficient  Experience”  that  the  people  of  Virginia  are  capable  of 
mastering  this  and  other  branches  of  mathematics,  “  if  taught  in  a 
plain  and  short  Method,”  he  must  have  reached  that  opinion  by 
actual  experience  in  teaching  the  subjects  enumerated  to  them.  And 


s  Spotswood 's  Letters,  loc.  ciL,  II,  p.  253. 

9  Many  letters  of  his  are  listed  in  British  Museum  catalogues  of  manuscripts. 

10  Hugh  Jones,  The  Present  State  of  Virginia,  p.  44,  London,  1724. 
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so  it  is  fairly  obvious  that  algebra  was  included  in  the  curriculum 
of  the  College  of  William  and  Mary  before  the  year  1722. 

The  treatise  on  grammar 11  is  extant,  and  a  copy  of  it  is  in  the  British 
Museum.  The  “Accidence  to  the  Mathematicks  ”  does  not  appear 
to  have  been  preserved  in  like  manner,  but  the  British  Museum  does 
possess  a  manuscript  on  mathematics  by  Hugh  Jones,12  entitled: 
“Keasons  and  uses  of  the  Georgian  Calendar  and  of  Octave  Com¬ 
putation  or  Natural  Arithmetic.”  The  date  of  it  is  evidently  1752, 
as  “this  year  1752”  occurs  in  the  text.  The  first  part  of  this  work 
is  concerned  with  a  calendar  composed  of  13  seasons  of  lunations  of 
28  days,  one  day  for  the  Nativity  and  a  bissextile  every  fourth  year 
for  public  prayer.  The  second  parts  starts  with  a  dissertation  on  the 
disadvantages  of  numbering  by  10  and  proposes  substituting  8  as 
a  radix.  It  gives  a  complete  numeration  table  and  lays  down  rules 
for  the  reduction  of  decades  to  octaves  and  other  matters.  It  also 
points  out  methods  for  dividing  weights  and  measures  on  this  basis, 
so  making  a  universal  standard.13 

Thomas  Clap  at  Yale. — We  turn  next  to  the  third  college  estab¬ 
lished  in  the  Colonies.  The  keen  interest  of  the  president  of  a  college 
in  any  subject  when  that  college  was  little  more  than  a  collegiate 
school  was  certain  to  have  a  strong  influence  on  the  place  which  that 
subject  occupied  in  the  curriculum.  Thomas  Clap  brought  such  an 
interest  in  mathematics  to  Yale  when  he  became  rector  or  president 
in  1739.  Four  years  later,  he  published  a  catalogue  of  the  college 
library14  which  he  had  prepared  himself.  In  the  preface  to  this 
catalogue,  he  recommends  a  plan  of  studies  for  the  college  course,  as 
follows : 

In  the  First  year  to  study  principally  the  Tongues,  Arithmetic,  and  Algebra ; 
the  Second,  Logic,  Rhetoric,  and  Geometry ;  the  Third,  Mathematics  and 
Natural  Philosophy ;  and  the  Fourth,  Ethics  and  Divinity. 

Mathematics  is  found  in  three  years  of  this  plan,  with  algebra  in 
the  first  year. 

That  Clap  carried  out  a  still  more  ambitious  plan  of  mathematical 
instruction  than  he  had  advocated  is  shown  in  the  history  of  Yale 
which  he  wrote  in  1766.  Kef  erring  to  the  undergraduate  students, 
he  says : 

They  are  divided  into  four  classes ;  according  to  the  respective  years  in  which 
they  are  admitted.  At  their  admission  they  are  able  well  to  construe  and  parse 
Tully’s  Orations.  Virgil  and  the  Greek  Testament;  and  understand  the  Rules 
of  common  Arithmetick.  In  the  first  year,  they  learn  Hebrew,  and  principally 

11  Jones  (Hugh,),  A.  M.,  Minister  of  James  Town,  Virginia.  An  Accidence  to  the  Eng¬ 
lish  Tongue,  etc.,  London,  1724.  Given  in  British  Museum  catalogue. 

12  British  Museum  Additional  Manuscript  21,  893. 

13  Account,  of  which  the  above  is  a  r£sum4,  furnished  by  B.  F.  Stevens  &  Brown,  Lon¬ 
don,  through  the  courtesy  of  Columbia  University  library. 

14  [Thomas  Clap]  A  Catalogue  of  the  Library  of  Yale-College  in  New- Haven,  N.  London, 
1743. 
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pursue  the  Study  of  the  Languages,  and  make  a  Beginning  in  Logick,  and  some 
Parts  of  the  Mathematicks.  In  the  second  year,  they  study  the  Languages ; 
but  principally  recite  Logick,  Rhetorick,  Oratory,  Geography  and  natural 
Philosophy.  And  some  of  them  make  good  Proficiency  in  Trigonometry  and 
Algebra.  In  the  third  year,  they  still  pursue  the  Study  of  Natural  Philosophy, 
and  most  Branches  of  the  Mathematicks ;  many  of  them  well  understand  Sur¬ 
veying,  Navigation  and  the  Calculation  of  the  Eclipses ;  and  some  of  them  are 
considerable  Proficients  in  Conic  Sections  and  Fluxions.  In  the  fourth  year 
they  principally  study  and  recite  Metaphysicks,  Ethicks  and  Divinity.15 

The  printed  statement  of  a  projected  plan  or  of  a  completed  one 
may  always  be  taken  with  some  reservations,  but  the  commencement 
theses  during  Clap’s  presidency  of  Yale  give  added  confidence  in  the 
acceptance  of  this  one  at  its  face  value. 

In  1753,  during  Clap’s  administration,  the  “  Linonian  Society  ”  was 
founded.  At  one  time  it  was  the  custom  to  have  a  curious  question 
brought  in  at  each  meeting.  From  the  records16  of  this  society  is 
taken  one  specimen  which  relates  to  algebra : 

Dec.  5th  A  D  1770.  2.  How  do  you  solve  Questions,  when  the  unknown 
quantity  has  several  Powers  in  one  Equation,  and  only  the  first  Power  in  the 
other  Equation. 

The  recording  of  the  question  and  its  answer  means  that  algebra 
engaged  the  interest  of  eighteenth  century  Yale  boys. 

University  of  Pennsylvania . — The  first  page  of  the  records  of  the 
institution  now  known  as  the  University  of  Pennsylvania  shows  that 
algebra  is  included  among  the  subjects  intended  to  be  taught.  The 
seventh  page  contains  this  entry,  showing  the  fulfillment  of  the 
intention : 

Mr.  Theophilus  Grew  having  offered  himself  as  a  Master  in  the  Academy  to 
teach  Writing,  Arithmetick,  Merchant’s  Accounts,  Algebra,  Astronomy,  Navi¬ 
gation,  and  all  other  Branches  of  the  Mathematicks,  it  is  ordered  that  he  be 
received  .  .  .  his  Service  to  commence  on  the  seventh  day  of  January  next. 

July  27,  1750.17 

In  1753  Provost  William  Smith  published  a  work  entitled  “A 
General  Idea  of  the  College  of  Mirania,  with  an  account  of  the  Col¬ 
lege  and  Academy  of  Philadelphia  ”  [University  of  Pennsylvania] . 
His  belief  in  mathematics  in  general  is  indicated  in  the  preface  to 
this  work,  where  he  sets  forth  the  plan  of  studies  covering  five 
classes.  He  states  further  that  he  is  now  endeavoring  to  realize 
these  plans  in  the  seminary  over  which  he  has  the  honor  to  preside, 
and  so  we  know  that  he  was  actually  working  out  his  own  fruitful 
ideas.  The  portions  relating  to  mathematics  are  found  in  the  first 
two  classes  and  read: 

15  Thomas  Clap,  The  Annals  or  History  of  Tale-College  in  New  Haven.  (New  Haven, 
1766.)  Appendix,  p.  81. 

16  Yale  University  library. 

17  Minutes  of  the  Trustees  of  the  College,  Academy,  Charitable  Schools  of  Philadelphia, 
Vol.  I,  1749-1768. 
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The  First  Class  of  the  College  ...  In  the  afternoon  they  learn  arith¬ 
metic,  vulgar  and  decimal,  merchant’s  accounts,  some  parts  of  algebra,  and 
some  of  the  first  books  of  Euclid. 

The  Second  Class.  The  next  year  is  spent  in  this  class ;  the  master  of  which 
is  styled  Professor  of  Mathematics.  He  carries  the  youth  forward  in  algebra, 
teaches  the  remainder  of  the  first  six  books  of  Euclid,  to-gether  with  the 
eleventh  and  twelfth,  and  also  the  elements  of  geometry,  astronomy,  chronology, 
navigation,  and  other  most  useful  branches  of  the  mathematics.18 

The  plan  here  suggested  was  formulated  at  the  request  of  the 
trustees.  It  was  adopted  in  1756  and  continued  in  use  while  Smith 
was  provost  and,,  as  far  as  records  show,  until  the  early  part  of  the 
next  century.  It  influenced  the  later  curricula  of  all  the  American 
colleges.  The  prominence  given  to  algebra  in  the  mathematical 
scheme  is  indicated  by  the  inclusion  of  that  subject  in  two  years  of 
the  college  course. 

Columbia  University. — Samuel  Johnson  brought  from  his  ex¬ 
perience  at  Yale  sufficient  interest  in  mathematics  to  cause  him  to 
give  to  that  subject  a  place  in  the  plans  which  he,  to  a  large  extent, 
formulated  for  King’s  College  [Columbia  University].  The  first 
professorship  established  was  that  of  mathematics.19  The  laws  and 
orders  which  were  adopted  in  June,  1755,  placed  “  Mathematics  and 
the  Mathematical  and  Experimental  Philosophy  in  all  the  several 
branches  of  it  ”  in  the  second  and  third  years  of  the  course.  In  1785 
the  plan  of  education  included  “Algebra  as  far  as  quadratic  equa¬ 
tions  ”  for  the  freshman  class  and  the  “  higher  branches  of  Alge¬ 
bra  ”  for  the  sophomore  class.  In  1789  the  professor  of  mathematics 
and  natural  philosophy  was  authorized  to  give,  as  the  algebra  course, 
“Algebra  as  far  as  Cubic  Equations”  to  the  freshman  class  and 
“  the  higher  parts  of  Algebra  ”  with  “  the  application  of  Algebra 
to  Geometry  ”  to  the  junior  class.  This  was  an  advance  in  the  sub¬ 
ject  matter  in  algebra  which  continued  in  force  until  the  end  of  the 
century.20 

Evidence  goes  to  show  then  that  from  the  very  early  years  of 
the  eighteenth  century  until  its  close,  algebra  is  mentioned  by  pro¬ 
fessor  and  president  alike  and  is  included  in  plans  proposed  and 
plans  adopted  for  the  curricula  of  the  colleges  of  this  period. 

18  The  Works  of  William  Smith ,  D.  D.,  Late  Provost  of  the  College  and  Academy  of 
Philadelphia,  VoL  I,  Part  II,  p.  183,  Philadelphia,  1803. 

19 A  History  of  Columbia  University  (New  York,  1904),  p.  22  .  .  .  “the  Governors,  on 
the  8th  of  November  (1757)  appointed  Mr.  Daniel  Treadwell,  ‘  a  young  gentleman  of  a 
very  excellent  character  educated  at  Harvard  College,  and  recommended  by  Professor 
Winthrop  as  eminently  fitted  for  that  station.'  " 

20  L.  F.  Snow,  College  Curriculum ■,  p.  93  ff. 
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Scarcity  of  'printed  boohs. — In  the  twentieth  century,  when  inex¬ 
pensive  books  are  procurable  in  literature  and  science  alike,  it  is  dif¬ 
ficult  to  realize  the  almost  total  lack  of  printed  classroom  subject 
matter  during  practically  the  whole  extent  of  the  eighteenth  century. 
Authorship  of  texts  had  not  yet  become  a  trade,  and  the  cost  of 
jirinting  and  paper  made  the  publication  of  works  for  pupils  in 
schools  well-nigh  an  impossibility.  Books  were  in  the  hands  of  pro¬ 
fessors  and  tutors,  and  their  contents,  as  already  pointed  out,  were 
passed  on  in  the  form  of  lectures  taken  down  almost  verbatim  by 
the  members  of  a  class.  But  some  books  were  imported  from  abroad 
in  sufficient  numbers  to  permit  of  putting  them  into  the  hands  of 
the  students  themselves. 

Such  foreign  textbooks  as  were  used  in  American  schools  of  the 
colonial  period  and  for  some  years  thereafter  by  the  students  were 
books  by  English  authors,  published  in  England.  In  the  first  quar¬ 
ter  of  the  nineteenth  century  French  and  German  authors  began  to 
exert  an  influence,  and  reprints  or  translations  of  works  from  Eng¬ 
land,  France,  and  Germany  were  published  in  America  for  use  in 
American  colleges. 

The  Young  Mathematician's  Guide. — We  shall  speak  first  of  the 
English  texts.  Among  the  most  popular  but  not  the  most  worthy 
was  “  The  Young  Mathematician’s  Guide.  Being  a  Plain  and  Easie 
Introduction  to  the  Mathematicks  ”  by  John  Ward.  This  seems  to 
have  had  a  use  out  of  all  proportion  to  its  merits,  and  direct  evidence 
of  the  position  held  by  Ward’s  book  is  extensive. 

An  intimate  record  of  the  use  of  this  work  is  found  in  the  conr- 
monplace  book  of  Eleazer  May,1  of  the  class  of  1752,  Yale.  A  long 
list  of  this  student’s  readings  is  given  on  the  seventh  page  of  his 
book.  This  list  is  headed : 

An  Memorandum  of  the  Books  red  in  my  freshmanship  viz:  A.  D.  1749. 
in  my  Sophimore  Ship  viz.  A.  D.  1750 
recited,  Wards  Mathematick. 

1  “  Eleazer  May’s  Notebooks.”  Interesting  manuscripts  of  the  middle  and  last  quarter 
of  the  eighteenth  century  now  in  the  university  library.  „  Yale  Alumni  Weekly,  January 
19,  1923,  p.  501  f.  Some  additional  material,  as  the  result  of  a  personal  study  is  noted. 
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In  another  place  young  May  copied  a  quotation  from  Ward  that 
had  struck  his  fancy.  It  was : 

Of  time  it  is  not  an  Easy  thing  to  give  a  true  Divinition  of  time  for  accord¬ 
ing  to  the  philosophick  Poet 

Time  of  itself  is  nothing  but  from  thought 
Recieves  its  rise  by  labouring  fancy  wrought 
from  things  considered  whilst  wee  think  on  some 
as  present  some  as  past  or  yet  to  come 
no  thought  can  think  on  time  that  stil  contest 
but  thinks  on  things  in  motion  or  at  rest : 

Ward’s  Mathema  :2 3 

A  graduate  of  Harvard,  class  of  1746,  Dr.  E.  A.  Holyoke,  says  in 
a  letter  to  Prof.  Benjamin  Peirce  that  Ward’s  Mathematics  and 
Euclid’s  Geometry  were  used  during  his  college  course.  Without  re¬ 
ferring  to  any  other  authority,  Peirce  states  that : 

In  the  early  part  of  this  presidency  (that  of  President  Edward  Holyoke, 
which  began  in  1737)  and  probably  for  many  years  before,  the  textbooks  were 
the  following  .  .  .  Ward’s  Mathematics  .  .  .  Euclid’s  Geometry.8 

As  late  as  1794  a  Harvard  student  notebook4  contains  the  name  of 
Ward  in  connection  with  books  to  be  consulted  on  mathematical  sub¬ 
jects.  Catalogues  of  libraries  of  gentlemen  of  this  period  show  that 
Ward’s  book  was  one  of  those  on  mathematics  to  be  generally  ac¬ 
quired.5  Samuel  Johnson  prepared,  “A  Catalogue  of  my  Library 
with  the  vallue  of  each  Book  Aug.  15,  1726.”6  This  catalogue  in¬ 
cluded  “  Mr.  Ward’s  Young  Mathematician,”  which  he  may  have  been 
using  while  he  was  a  tutor  at  Yale.  In  1743  there  was  published  a 
book  with  the  title :  “  An  Introduction  to  the  Study  of  Philosophy, 
Exhibiting  a  General  View  of  all  the  Arts  and  Sciences.  By  a.  Gen¬ 
tleman  Educated  at  Yale-College.”  This  gentleman  was  Samuel 
Johnson,  and  he  gives  the  advice  (p.  28)  :  “On  Mathematics,  read 
Ward’s  Young  Mathematician’s  Guide,  .  .  .” 

A  17 64  “  Catalogue  of  Books  belonging  to  the  Public  English 
School  of  Friends  at  Philadelphia”  has  one  copy  'of  Ward’s  Mathe¬ 
matician’s  Guide.  In  1778  a  “  Catalogue  of  Books  granted  the  Col¬ 
lege  [Harvard]  from  the  sequestered  Libraries”7  contains  Ward’s 
Mathematics.  In  the  libraries  of  universities  and  in  libraries  con¬ 
nected  with  organizations  of  various  sorts  are  to  be  found  to-day 
from  one  to  four  copies  of  this  popular  old  work. 

The  curriculum  of  the  colleges  at  certain  times  was  stated  in  terms 
of  the  texts  used  rather  than  in  terms  of  subjects.  In  1756,  in  con- 

2  John  Ward,  Young  Mathematician's  Guide ,  p.  37. 

3  Benjamin  Peirce,  A  History  of  Harvard  University ,  p.  237,  Cambridge,  1833. 

4  Joseph  McKean,  Boston  Public  Library. 

5  “  Libraries  of  Colonial  Virginia  in  William ■  and  Mary  Quarterly.  Vol.  Ill,  p.  133, 
Vol.  IX,  p.  167,  Vol.  X,  p.  232. 

6  Notebook  in  Samuel  Johnson  Collection,  Columbia  University  Library. 

7  Harvard  College  Papers,  Vol.  II,  1764-1785.  Harvard  University  Library. 
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nection  with  the  plan  of  studies  prepared  for  the  trustees  of  the  Col¬ 
lege  of  Philadelphia,  Provost  Smith  recommended  certain  books  to 
be  read  “  for  improving  youth  in  various  branches.”  He  suggested 
“Maclaurin’s  Algebra”  (London,  1748)  and  “Ward’s  Mathematics” 
for  the  mathematics  in  the  first  year.8 

At  Yale  in  1778,  President  Stiles  on  assuming  the  executive  office 
gave  as  the  mathematical  part  of  the  program  of  studies  then  in 
force : 

Fresliman  Class — Ward’s  Arithmetic 
Sophomore  Class — Hammond’s  Algebra 
Ward’s  Mathematics 
Junior  Class — Ward’s  Trigonometry 9 

Since  the  Young  Mathematician's  Guide  was  considered  worthy  of 
a  place  in  American  schools  for  so  long  a  time,  it  may  be  worth  a 
brief  presentation.10  This  work  on  “  Mathematicks  ”  is  in  five  parts, 
“  I  Arithmetick,  II  Algebra,  III  The  Elements  of  Geometry,  IV  Con¬ 
ick  Sections,  V  The  Arithmetick  of  Infinites,”  and  to  these  sections 
is  added  an  “  Appendix  of  Practical  Gauging.” 

The  book  was  put  out  with  a  recommendation  that  might  well  have 
started  it  upon  a  successful  career.  This  recommendation  reads : 

Upon  Careful  Perusal  of  this  Book,  we  think  it  a  good  In¬ 
troduction  to  the  Abstracted  Parts  of  Mathematicks,  and  as 
such  we  recommend  it  to  the  Studious  and  Industrious  Reader. 

J.  Raphson,  A.  M.  &  R.  S.  S. 

H.  Ditton,* 11  Master  of  the  New 
Mathematical  School  in  Christ’s  Hospital. 

Samuel  Cunn,  who  revised  and  corrected  Raphson’s  translation  of 
the  Arithmetica  Universalis  by  Sir  Isaac  Newton,  expressed  his 
appreciation  in  a  poem,  “To  the  Ingenious  Mr.  John  Ward  Upon 
His  Most  Useful  Piece,  the  Young  Mathematician’s  Guide,”  which 
is  printed  at  the  back  of  the  book. 

Part  II  is  entitled : 

Algebra,  or  Arithmetick  in  Species ;  wherein  the  Method  of  Raising  and 
Resolving  Equations  is  rendered  easie;  and  Illustrated  with  a  Variety  of  Ex¬ 
amples,  and  Numerical  Questions.  Also  the  whole  Business  of  Interest  and 
Annuities,  &c.  perform’d  by  the  Pen,  and  a  small  Table,  with  several  new 
Improvements. 

The  algebra  covers  pages  143  to  277,  or  134  pages,  and  so  ranks  as 
to  space  occupied  about  on  a  footing  with  the  arithmetic  of  the  book. 
The  table  of  contents  gives  the  topics  treated  as  follows : 

The  Method  of  Noting  down  Quantities,  and  Tracing  of  the  Steps  used  in 
bringing  them  to  an  ^Equation ;  The  Six  Principal  Rules  of  Algebraick  Arith- 


8  Horace  W.  Smith,  Life  and  Correspondence  of  the  Rev.  William  Smith,  p.  124  f.,  Phil¬ 
adelphia,  1879. 

9  L.  F.  Snow,  College  Curriculum,  p.  79.  Quoted  from  Stile’s  Diary,  Nov.  9,  1779. 

10  Account  taken  from  the  “  Third  Edition,  Corrected,”  1719. 

11  Humphrey  Ditton  was  highly  regarded  by  Sir  Isaac  Newton,  and  exercised  an  in¬ 
fluence  on  the  Newtonian  Philosophy.  See  Smith,  History,  I,  p.  456,  Boston,  1923. 
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metick  in  whole  Quantities ;  Of  Algebraick  Fractions,  or  Broken  Quantities ; 
Of  Surds,  or  Irrational  Quantities;  Concerning  the  Nature  of  ^Equations,  and 
how  to  prepare  them  for  a  Solution,  &c. ;  Of  Proportional  Quantities,  both 
Arithmetical  and  Geometrical  Continued ;  Also  of  Musical  Proportion ;  Of  Pro¬ 
portional  Quantities  Disjunct,  both  Simple,  Duplicate,  and  Triplicate ;  And  how 
to  turn  ^Equations  into  Analogies,  &c\ ;  Of  Substitution ;  And  Resolving  Quad- 
ratick  ^Equations ;  Of  Analysis,  or  the  Method  of  Resolving  Problems,  Exempli¬ 
fied  by  Forty  Numerical  Questions ;  The  Solution  of  all  Kind  of  Adfected 
^Equations  in  Numbers ;  Of  Simple  Interest,  and  Annuities  in  all  their  various 
Cases ;  Of  Compound  Interest,  and  Annuities,  both  for  Years  and  Lives ;  And 
of  Purchasing  Free-hold  Estates. 

There  is  nothing  of  an  original  nature  to  which  attention  need  be 
called  in  the  subject  matter  of  this  algebra.  Rules  and  solutions  of 
problems  follow  one  another  in  a  presentation  that  strikes  the  reader 
of  to-day  as  tedious.  No  exercises  are  added  in  any  topic  for  the 
sake  of  the  student.  The  application  of  algebra  to  the  solution  of 
geometric  problems  is  found  in  the  section  on  geometry. 

Textbooks  entitled  Algebra. — The  first  textbook  designated  alge¬ 
bra  that  was  used  in  any  American  college  seems  to  have  been  The 
Elements  of  Algebra ,  by  Nathaniel  Hammond.12  In  the  list  of 
studies  given  by  President  Stiles,  of  Yale,  in  1778, 13  it  will  be  noted 
that  Hammond’s  algebra  occurs  in  the  sophomore  year.14 

Harvard  in  1778  received  from  the  sequestered  libraries,  in  addi¬ 
tion  to  Ward’s  Mathematics  already  referred  to,  Hammond’s  algebra. 
These  books  were  put  at  the  disposal  of  the  professor  of  mathe¬ 
matics,  but  no  record  remains  to  show  that  Hammond  was  placed  in 
the  pupils’  hands. 

In  the  laws  of  Rhode  Island  College  [Brown  University]  for  1783, 
Hammond’s  algebra  was  required  in  the  third  year,  and  in  the  laws 
for  1793  the  same  requirement  appears  in  the  second  year.  Memo¬ 
randa  collected  by  a  descendant  from  the  papers  of  Solomon  Drowne, 
of  the  class  of  1773,  give  the  only  knowledge  of  the  curriculum  before 
1783.15  These  papers  show  that  Drowne  began  Hill’s  arithmetic  in 
October,  1771,  and  Hammond’s  algebra  in  December  of  the  same 
year,  with  Euclid’s  Elements  and  trigonometry  in  February,  1772. 
From  this  information  it  appears  that  the  first  printed  laws  of  Brown 
set  down  requirements  in  algebra  which  had  already  been  in  opera¬ 
tion  for  over  10  years. 

12  Nathaniel  Hammond  :  The  Elements  of  Algebra,  in  a  Nmv  and  Easy  Method,  with  their 
Use  and  Application  in  the  Solution  of  a  great  Variety  of  Arithmetical  and  Geometrical 
Questions ;  By  general  and .  universal  Rules.  To  which  is  prefixed  an  Introduction,  con¬ 
taining  a  Succinct  History  of  this  Science.  By  Mr.  Nathaniel  Hammond,  of  the  Bank. 
London,  1742. 

13  See  p.  53. 

14  In  “A  partial  list  of  textbooks  used  in  Yale  College  in  the  eighteenth  century  ”  (Yale 
University  Library)  occurs  “  Nathaniel  Hammond.  Elements  of  Algebra  (used  by  Sopho¬ 
mores,  1774—1781).” 

15  Walter  C.  Bronson,  History  of  Broum  University,  176Jf-191Ji,  p.  102,  Providence,  1914. 
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We  open  a  real  algebra  when  we  turn  to  an  examination  of  Ham¬ 
mond,  even  though  the  scope  of  it  is  limited  as  measured  by  present- 
day  standards.  In  the  preface  the  author  states  the  prerequisite  for 
the  student  of  his  book  and  his  confidence  in  its  pedagogical  prin¬ 
ciples.  A  good  sketch  of  the  history  of  algebra  follows  this  preface. 

After  the  first  75  pages,  which  are  given  over  to  the  presentation 
of  the  four  fundamental  operations,  involution,  evolution,  and  surd 
quantities,  there  is  not  a  page  (except  for  a  very  occasional  digres¬ 
sion  to  introduce  a  needed  process)  in  the  whole  extent  of  328  pages 
which  does  not  contain  a  problem,  or  some  steps  in  the  working  out 
of  a  problem.  In  this  way  Hammond  takes  up  simple  equations, 
equations  with  two  or  three  unknowns,  quadratic  and  adfected 
equations,  and  gives  explanations  for  their  solution  in  the  greatest 
detail.  Some  109  problems  are  solved,  marking  the  progress  from 
the  solution  of  the  simplest  equation  to  the  solution  of  cubic  and 
biquadratic  equations  by  the  method  of  converging  series.  There  is 
the  almost  irreducible  minimum  of  rules  and  the  maximum  of  illus¬ 
trative  material  which  must  have  made  an  appeal  to  pupil  and 
teacher  alike.  It  is  curious  that  a  man  who  could  write  a  work  as 
good  as  this  one  should  have  been  so  prejudiced  as  to  make  no  men¬ 
tion  of  exponents  until  page  301,  thereby  perpetuating  in  the  many 
schools  in  which  it  was  used  the  long  form  of  writing  powers  of  a 
base. 

If  this  whole  book  was  covered  in  the  colleges  which  required  it, 
the  pupils  had  as  good  a  course  in  the  solution  of  equations  as  they 
would  get  to-day  in  a  secondary  school,  plus  some  of  the  course  in 
college  algebra. 

Another  good  algebra  that  was,  without  doubt,  in  the  hands  of 
teachers  as  soon  as  it  appeared  is  entitled  A  Treatise  of  AlgebraA 6 
Its  author  was  Thomas  Simpson.17  a  man  of  undoubted  genius.  The 
first  mention  of  this  work  as  a  textbook  occurs  in  a  pamphlet  pub¬ 
lished  in  1794  and  containing  the  charter  and  the  laws  of  the 
College  of  New  Jersey.18 

In  addition  to  the  usual  list  of  topics,  this  work  covers  the  fol¬ 
lowing:  Resolution  of  equations'  of  several  dimensions.  Sir  Isaac 
Newton's  method  of  divisors.  Cardan’s  cubic  and  higher  equations, 
Descartes’s  biquadratic  equations,  converging  series,  indeterminate 
problems,  investigation  of  sums  of  powers,  figurate  numbers,  interest 
and  annuities,  plane  trigonometry,  and  application  of  algebra  to  the 
solution  of  geometrical  problems. 

16  Thomas  Simpson,  _A  Treatise  of  Algebra:  icherein  the  Principles  am  demonstrated , 
and  applied  in  many  useful  and  interesting  inquiries,  and  in  the  resolution  of  a  great 
variety  of  problems  of  different  kinds  .  .  .  London,  1745. 

17  Smith.  History,  I.  457. 

15  John  Maclean,  History  of  the  College  of  Aeic  -Jersey,,  p.  367. 
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In  the  editions  of  this  work  after  the  first  one  the  treatment  is 
a  peculiar  one.  Rules  with  illustrations  are  given,  and  in  a  footnote 
arrangement  “  demonstrations.”  These  demonstrations  are  complete 
explanations  of  the  rules. 

An  American  reprint  of  Simpson’s  algebra  from  the  eighth  London 
edition  came  from  a  Philadelphia  press  in  1809  and  a  second  one  in 
1821.  The  change  from  the  us'e  of  imported  books  to  the  use  of 
books  printed  at  home  was  only  a  question  of  time.  It  involved  the 
establishment  of  printing  presses  and  the  demand  on  the  part  of  a 
sufficient  number  of  influential  persons  that  these  presses  be  put  to 
work  on  textbooks. 


Chapter  X 


THE  FIRST  BOOKS  CONTAINING  ALGEBRA  PUBLISHED  IN 
THE  NEW  WORLD 


A  Mexican  algebra, — In  very  widely  separated  sections  appeared 
the  first  works  printed  on  the  American  Continent  and  containing 
algebra.  As  early  as  1556  there  was  published  in  Mexico  a  book 
entitled  The  Sumario  Compendioso?-  The  most  interesting  feature 
of  this  work  consists  of  six  pages  devoted  to  algebra. 

Under  the  title  “Arte  Mayor,”  the  author  gives  a  number  of  ex¬ 
amples  generally  involving  quadratic  equations,  of  which  the  fol¬ 
lowing  are  types : 

1 —  Find  a  square  from  which  if  15%  is  subtracted  the  result  is  its  own  root. 

Rule:  Let  the  number  be  cosa  (a?).  The  square  of  half  a  cosa  is  equal  to 

%  of  a  zenso  (a?1 2)-  Adding  15  and  %  to  %  makes  16,  of  which  the  root  is  4, 
and  this  plus  %  is  the  root  of  the  required  number. 

Proof:  Square  the  square  root  of  16,  plus  half  a  cosa,  which  is  four  and  a 
half,  giving  20  and  %,  which  is  the  square  number  required.  From  20%  sub¬ 
tract  15  and  %  and  you  have  4  and  %,  which  is  the  root  of  the  number  itself. 

2 —  A  man  takes  passage  in  a  ship  and  asks  the  master  what  he  has  to  pay. 
The  master  says  that  it  will  not  be  any  more  than  for  the  others.  The  pas¬ 
senger  on  again  asking  how  much  it  would  be,  the  master  replies :  “  It  will  be 
the  number  of  pesos  which,  multiplied  by  itself  and  added  to  the  number,  will 
give  1260.”  Required  to  know  how  much  the  master  asked. 

Rule :  Let  the  cost  be  a  cosa  of  pesos.  Then  half  of  a  cosa  squared  makes  % 
of  a  zenso,  and  this  added  to  1260  makes  1260  and  a  quarter,  the  root  of  which 
less  %  of  a  cosa  is  the  number  required.  Reduce  1260  and  %  to  fourths ;  this 
is  equal  to  5041  divided  by  4 ;  the  root  of  which  is  71  halves ;  subtract  from  it 
half  of  a  cosa  and  there  remains  70  halves,  which  is  equal  to  35  pesos,  and  this 
is  what  was  asked  for  the  passage. 

Proof :  Multiply  35  by  itself  and  you  have  1225 ;  adding  to  it  35,  you  have 
1260,  the  required  number. 

Far  removed  in  time  and  language  as  well  as  place  was  the  next 
book  to  be  printed  on  the  Western  Hemisphere,  which  bears  in  part 
of  its  contents  on  the  subject  of  algebra.  This  was  a  Dutch  textbook 
of  1730,  published  in  New  York  City,  and  it  was  preceded  in  the 
American  Colonies  by  only  two  published  works  on  mathematics, 
both  of  which  were  arithmetics. 

1  For  a  complete  account  and  facsimile,  see  David  Eugene  Smith,  The  Sumario  Com - 

pendioso  of  Brother  Juan  Diez,  Boston,  1921. 
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A  Dutch  algebra. — It  is  natural  that  arithmetic  should  have  been 
the  first  mathematical  subject  to  appear  in  print  in  the  American 
Colonies.  It  is,  on  the  contrary,  surprising  that  algebra  should 
occupy  over  one-third  of  the  space  in  the  third  book  on  arithmetic 
published  in  this  country  when  nearly  60  years  were  to  elapse  before 
the  appearance  of  another  book  containing  any  algebra.  Some  4,500 
titles2  of  publications  in  Pennsylvania  before  1785  show  many  al¬ 
manacs,  but  few  works  on  mathematics,  and  none  containing  algebra. 
A  complete  bibliography 3  of  all  American  books  up  to  1792  reveals, 
among  those  on  mathematics,  only  three  which  include  algebra  in 
their  contents.  One  of  the  three  is  this  Dutch  textbook,  and  while 
the  extent  of  its  influence  was  probably  very  limited,  it  has  interest 
as  the  earliest  and,  for  a  long  period,  the  only  work  on  algebra  printed 
here. 

The  title  of  the  book  is:  Arithmetica  of  Cyffer-Konst ,  .  .  .  Als 
Mede  Een  hort  ontwerp  van  de  Algebra .4  The  names  which  appear 
on  the  title-page  are  the  names  of  three  men  who,  as  we  shall  see, 
were  kindred  spirits  in  their  independence  of  authority. 

The  name  of  John  Peter  Zenger  is  inseparable  from  the  history  of 
the  freedom  of  the  press.  He  was  the  second  printer  of  New  York, 
and  his  newspaper  was  the  instrument  by  means  of  which  active 
protest  was  made  against  the  tyranny  of  the  royal  governors,  which 
eventuated  in  the  American  Revolution.  The  trial  of  Zenger  is 
significant  in  all  history,  and  the  outcome  of  it  was  that  liberty  of 
the  press  which  gave  people  in  this  country  the  right  to  freely  criti¬ 
cize  the  conduct  of  public  officials.  Zenger’s  press  was  established 
in  1726,  and  his  newspaper  had  its  beginning  in  1733.  The  Yenema 
book  appeared  between  these  two  dates. 

Jacob  Goelet  appears  in  a  minor  way  as  breaking  away  from  the 
authority  of  the  church.  He  is  referred5  to  as  expressing  himself 
in  opposition  to  a  stand  taken  by  the  ecclesiastical  body  in  several 
instances.  One  of  these  was  connected  with  the  licensing  of  private- 
school  teachers.6  At  any  rate,  he  succeeded  in  having  printed  this 
textbook  in  Dutch  by  a  man  who,  as  will  appear  later,  was  under  the 
ban  of  the  local  church  leaders. 


2  Charles  R.  Hildeburn.  A  Century  of  Printing.  The  Issues  of  the  Press  in  Pennsyl¬ 
vania,  1685-1784,  Philadelphia,  1885. 

3  Charles  Evans.  American  Bibliography,  1639-1820,  Chicago,  1903-1914. 

4  Only  two  copies  have  been  located.  They  are  both  in  the  library  of  the  New  York 
Historical  Society.  The  copy  in  the  New  York  State  Library,  listed  in  Evans,  loc.  cit.f 
was  destroyed  in  the  fire  of  March  29,  1911. 

5  Ecclesiastical  Records  of  the  State  of  New  York,  Vol.  IV,  p.  2333,  Albany,  1901-1916. 

6  H.  W.  Dunshee.  History  of  the  School  of  the  Collegiate  Reformed  Dutch  Church  from 
1633-1833,  p.  38,  New  York,  1883. 
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Pieter  Venema  was  repeating  history  by  making  trouble  in  the 
church.  In  a  letter7  from  the  Rev.  Gaulterus  DuBois  to  the  Rev. 
Classis,  of  Amsterdam,  May  14, 1741,  we  find  this  complaint : 


ARITHMETICS 

/of  fd | 

Cyffer-  Konft, 

Volgcns  de  'Munten  Maten  cn 
Gewigten,  re  NJEU-YORK, 
gebruvkdyk 


,  4fa  Uede 

*  , 

Ecn  kcrt  ontwerp  van  de 

ALGEBRA, 

•  Opgefidt  door  .  .  , 

PIETER  VENEMA , 

1  Mr.  in  de  Math  efts  en  Schryf-Konffc 

* 

NEU-rORK, 

V  '  ■  *  ,  r  n 

Gedruckt  voor  Jjcob  Gocht,  by  de 
0u4e-Slip,  hr  7 .  Ffta  Z cn*sry 
.  MDCCXXX 


':x 


--A 


“Arithmetic  or  the  art  of  ciphering,  according  to  the  coins,  meas¬ 
ures  and  weights  of  New  York,  together  with  a  short  treatise 
on  algebra  drawn  up  by  Pieter  Venema,  master  in  mathematics 
and  the  art  of  writing.  New  York,  printed  for  Jacob  Goelet, 
near  the  Old  Slip,  by  J.  Peter  Zenger,  1730.”  The  title  page  of 
the  first  book  containing  algebra  that  was  printed  in  the  Ameri¬ 
can  Colonies 


Inasmuch  as  the  Rev.  Consistory  of  New  York  several  years  ago  exhorted 
their  ministers  to  be  on  their  guard,  and  oppose  the  artful  misleadings  of  one 


7  Ecclesiastical  Records,  loc.  cit.,  p.  2756. 
95337°— 24 - 5 
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Pieter  Venema,  a  crafty  free-thinker  of  Groeningen,  who  had  previously  been 
a  Reader  and  School-master  just  outside  that  city,  I,  therefore,  determinedly 
set  myself  against  him.  Under  God’s  blessing  my  efforts  accomplished  much 
good,  although  some  still  adhere  to  him.  Among  these  is  one  Jacob  Goelet, 
who  with  his  conventicles,  endeavors  to  do  all  possible  harm  to  our  church. 

T Ye  therefore  see  that  Yenema  came  from  a  city  in  Holland  which 
offered  university  privileges,  and  in  which  he  had  been  a  school¬ 
teacher. 

More  definite  evidence  that  Yenema  was  a  schoolmaster  is  given 
in  the  dedication  to  a  work  of  his  published  in  Holland  in  1714.8  In 
this  dedication,  which  is  signed  Pieter  Yenema,  appears  the  state¬ 
ment  : 

Is  de  Gunst  van  U  Ed.  Mog.  geweest  dat  ik  eenige  Jaren  herwaarts  in  U  Ed. 
Mog.  niet  min  vermaarde  Stad  Groningen,  mijn  bedieninge  als  School-Meester 
hebbe  waargenomen.  (Through  your  favor  I  had  the  chance  of  serving  as  a 
schoolmaster  at  Groningen  for  several  years.) 

Farther  on  he  states  that  he  had  the  honor  of  enjoying  for  several 
years  the  teachings  of  u  Heer  J.  Bernoulli.” 9 

The  high  regard  in  which  he  was  held  by  the  mathematicians  of 
his  own  country  and  time  is  shown  by  an  inscription  to  him  in  the 
work10  already  referred  to.  This  inscription  contains  such  phrases 
as: 


.  .  .  the  talent  which  God  has  granted  you. 

.  .  .  we  need  no  teacher,  the  book  is  a  guide  in  itself.  We  thank  you,  Venema, 
we  thank  you,  brave  teacher,  give  us  more  of  your  knowledge !  You  have  won 
so  much  distinction  at  Groningen  that  it  is  impossible  that  you  should  be 
forgotten. 

Yenema  must  have  been  known  during  the  eighteenth  century  and 
the  early  part  of  the  nineteenth  century,  because  he  is  cited  repeat¬ 
edly  in  collections  of  problems  solved  and  published  by  Dutch  mathe¬ 
maticians  and  societies  of  that  period.11 

Yenema’s  reasons  for  writing  the  book  under  consideration  appear 
in  the  “  Konst  Lievende  Leser.”  He  says : 

Because  I  realized  that  there  was  here  no  ciphering  book  in  the  Low  Dutch 
concerning  trade  or  merchandise,  and  for  the  sake  of  the  teaching  of  inquiring 
youth  and  of  all  lovers  of  the  teaching  of  arithmetic,  I  have  undertaken  to 
make  a  clear  and  succinct  ciphering  book  upon  that  excellent  science  which 
flourishes  in  this  city  and  country.  To  this  are  added  the  elements  of  algebra, 

s  Pieter  Venema.  “  Een  kort  en  klare  Ond-ency singe  in  de  Beginselen  van  de  Algebra 
ofte  Stek-konst.”  Te  Groningen.  1714.  Other  editions  Amsterdam  1730,  1756,  1768, 
1783,  1794,  1803. 

9  This  was  Jean  (I),  who  was  professor  at  Groningen,  1695—1705. 

10  P.  Venema,  1714,  loc.  cit.  No  bibliography  consulted  revealed  the  existence  of  this 
edition,  but  a  copy  was  found  in  the  collection  of  Mr.  George  A.  Plimpton,  to  whom  the 
writer  is  indebted  for  the  privilege  of  examining  the  book.  Mr.  Plimpton  also  has  a  copy 
of  the  1756  edition. 

u  Wiskunstige  verlustiging,  etc.,  Vol.  I,  pp.  29,  63,  70,  79,  81  ;  Ontbindingen,  eta,  p. 
213  if.  Vol.  II,  p.  8  (Amsterdam  1793,  1795),  and  other  references. 
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whereby  that  which  is  not  understood  in  arithmetic  can  be  demonstrated  by  the 
clear  words  of  algebra,  so  that  algebra  is  the  key  to  the  obscure  propositions 
of  arithmetic.  Should  any  one  desire  to  go  farther  than  the  subjects  included 
in  this  book,  he  can  make  use  of  my  simple  Algebra  or  Stel-konst  published 
in  the  year  1714,  in  my  native  city,  Groeningen.12 

The  book  consists  of  120  pages,  of  which  75  are  devoted  to  arith¬ 
metic  and  45  to  algebra. 

The  section  devoted  to  arithmetic  starts  with  addition  tables,  lead¬ 
ing  to  the  multiples  of  numbers  up  to  9  by  9.  This  is  followed  by 
addition,  subtraction,  multiplication,  division,  tables  of  weights  and 
measures,  the  operations  with  money,  rule  of  three,  reduction  of 
fractions  to  lowest  terms,  to  common  denominators,  operations  with 
fractions,  inverse  rule  of  three,  rule  of  five,  compound  rule,  conjunct 
rule,  rule  of  partnership,  partnership  with  time,  and  alligation. 

The  second  section  bears  the  heading,  “Algebra  ofte  Stel-konst,” 
that  is,  “Algebra  or  the  art  of  place.”  The  reason  for  the  use  of  the 
Stel-konst  is  stated  thus: 

This  science  is  called  by  the  word  Stel-konst  because  that  means,  for  the 
unknown,  place  x,  y,  z,  the  last  three  or  more  letters  of  the  alphabet,  and 
for  the  known,  the  letters  a,  b,  c,  d,  and  so  forth. 

The  contents  of  the  algebra  text  are  as  follows:  Signs  of  opera¬ 
tion,  general  notions,  axioms,  addition,  subtraction,  multiplication, 
including  product  of  a-\-b  by  a-\-b,  a — b  by  a — &,  and  a-\-b  by  a—  &, 
division,  reduction  of  fractions  to  lowest  terms  and  to  a  common 
denominator,  addition,  subtraction,  multiplication  and  division  of 
fractions,  solution  of  simple  equations  and  simultaneous  equations 
in  two  unknowns,  and  problems. 

The  signs  of  operation  are  not  given  until  the  section  on  algebra 
is  reached.  They  are  the  usual  signs  for  addition,  subtraction,  and 
equality  and  a  •  which  “betekent  tot”  (denotes  an  empty  space). 
No  sign  is  given  for  multiplication,  but  an  explanation  is  made  for 
letters  following  each  other  without  signs.  The  sign  for  equality 
is  printed  with  unusually  long  parallel  lines. 

The  procedure  with  each  topic  is  to  state  the  general  rule,  work 
out  an  illustration  of  it,  and  prove  the  correctness  of  the  result 
by ’numerical  substitutions.  Sets  of  examples  accompany '  all  rules. 
Among  the  features;  of  the  book  are  some  which  would  not  now 
be  found. 

One  of  these  is  the  form  for  the  division  of  a  fraction.  The 

divisor,  — ,  precedes  the  dividend  — ,  and  the  two  are  separated  by 

an  exaggerated  X-  Another  feature  is  the  repetition  of  a  letter 
for  the  second  power,  and  a  large  figure  to  the  right  of  the  base 

12  An  examination  of  the  1714  algebra  shows  that  the  work  of  1730  is  an  abbreviated 
treatment  of  the  earlier  work.  Processes,  examples,  and  problems  of  the  latter  are  identi¬ 
cal  with  parts  of  the  former. 


62 


ALGEBRA  IN  THE  EIGHTEENTH  CENTURY 


is  the  representation  of  higher  powers;  thus  a?  is  written  a  3. 13 
The  lowest  common  multiple  of  several  expressions  is  found  by  a 


A  L  \J  t.  &  XL 


97 


id.  Verm.  x-f-  •  *- 

t  XX  rf.e  bb 


Cist  ft 


komt 


DIVISIO  in ’t  GEBROKEN. 

Algemene  Regel. 

Stclt  de  Dcelcr  (roor  aan,  dan  vcrmenigvuldigt 
dcDeelens  Noemer,  met  het  gedelde  zyn  Teller, 
k*mt  Teller  ;  cn  dc  Deeler  zyn  Teller,  met  het 
Gedeelde  zyn  Noemer,  komt  Noemer  van  het  be- 
geerde. 

Ook  mag  men  Teller  tegen  Teller,  cn  Nosmcr 
tegen  Noemer  verkorten. 


i  Dcclt  door 

e 

AC 

a 

b 

bd 

b 

z  Deelt^  «lor>r  ~ 

komt 

d 

c 

ab 

b:c 

aZ 

3  Declt  ~ce  door 

HAC 

komt 

F3 

bcc 

at 

A  At 

a 

“  \7 

'  « 

l 

a  3 

•f —  X 

| 

— — - 

AA  X\ 

.  c 

tZ 

K 

4  Deelf 

Division  of  fractions  from  Venema.  Tbe  word  for  fraction  is 
“  broken  ”  ;  for  numerator,  “  numberer  ”  ;  and  for  denominator, 

“  namer.” 

method  which  is  associated  to-day  with  finding  the  lowest  common 
multiple  of  small  numbers. 


13  This  form  of  tbe  exponent  may  have  been  due  to  the  convenience  of  the  printer, 
since  Venema  uses  the  present-day  form  in  his  earlier  algebra.  [P.  Venema,  1714,  loc. 
cit.,  p.  74],  except  for  the  second  power.  However,  such  a  form  of  the  exponent  may 
have  been  known  to  him.  It  is  found  in  Pierre  Herigone,  Cursus  Mathematics#,  nova 
hrevi  et  Clara,  etc.  Vol.  II,  section  on  algebra,  p.  4,  and  consistently  throughout  the 
entire  work,  Paris,  1644. 
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The  book  ends  with  24  problems,  and  the  familiar  age  problem 
is  among  them.  It  takes  the  form  of  a  curious  son  who  asked  his 
father  his  age: 

The  father  answered,  your  age  with  the  second  part,  the  third  part,  and 
the  fourth  part  of  itself  increased  by  24^  years  [is  equal  to  mine].  I  am 
as  much  over  40  years  as  you  are  under  40.  How  old  was  the  son?  Ans.  18 
years. 

Two  unknown  quantities  are  used  in  the  solution.  Other  problems 
lead  to  indeterminate  equations.  One  reads: 


Three  women  bought  apples,  the  first  100,  the  second  110,  and  the  third 
120.  They  sold,  each  a  different  number,  the  first  day,  at  the  same  price,  and 
the  remainder  the  second  day,  also  at  a  uniform  price.  In  counting  their 
money,  they  found  that  they  had  equal  amounts.  How  many  apples  were  sold 
on  each  day? 


The  unknowns  a?,  y,  s,  respectively,  are  assumed  for  the  number 
of  apples  sold  the  first  day,  v  and  w,  respectively,  for  the  price  on 


10  w 


and 


the  two  days.  By  the  conditions  of  the  problem  y=x- f  ^ 
2=x-j-  are  obtained.  With  the  usual  ingenuity  in  such  prob¬ 


lems,  m,  v,  and  x  are  taken  so  as  to  give  one  set  of  values  for  x ,  y , 
and  z. 

As  simple  as  all  this  work  seems,  there  is  good  stuff  in  it.  The 
question  arises  as  to  the  schools  in  which  it  was  used,  for  there  must 
have  been  a  definite  reason  for  printing  it  with  the  arithmetic.  It 
is  to  be  noted  in  the  preface  by  the  author  that  he  looked  upon 
algebra  as  necessary  to  the  clearing  up  of  doubtful  points  in  arith¬ 
metic.  But  he,  as  a  practical  schoolmaster,  must  have  known  that 
the  book  was  needed  for  instruction.  Did  Yenema  himself  have  a 
private  school,  and  did  he  succeed,  so  early  in  the  history  of  print¬ 
ing,  in  this  country,  in  putting  into  print  the  material  that  he 
needed!  It  seems  to  be  a  safe  conjecture  to  put  him  at  the  head 
of  such  a  school,  and  the  algebra  of  at  least  one  secondary  school  of 
that  period  was  not  unworthy. 
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Algebra  in  the  work  of  Nicolas  Pike. — The  first  book  written  by 
an  American  and  containing  a  section  on  algebra  was  the  second 
book  covering  that  subject  to  be  published  in  what  is  now  the  United 
States.  It  appeared  in  1788  at  Newbury  port,  Mass.,  a  town  which 
seems  off  the  beaten  track  of  education,  as  is  true  of  some  other 
towns  in  which  mathematics  books  were  published.  This  book  was 
entitled:  A  New  and  Complete  System  of  Arithmetic , 1  and  its 
author  was  Nicolas  Pike,  A.  M.,  a  graduate  of  Harvard  College 
in  1766. 

This  work  was  probably  the  outgrowth  of  the  author’s  practical 
experience.  In  1773  the  selectmen  of  Newburyport 2  chose  Nicolas 
Pike  (1743-1819)  to  take  charge  of  the  public  school  in  that  town. 
Later  Pike  opened  an  evening  school  and  also  a  private  school  for 
young  ladies.  In  1786  it  is  known  that  he  was  a  teacher  of  the 
grammar  school,  and  in  that  same  year  he  advertised  the  publica¬ 
tion  of  his  book. 

The  adoption  of  Pike’s  arithmetic  as  a  collegiate  textbook  in  Har¬ 
vard,  Yale,  and  Dartmouth  seems  to  have  been  immediate.  It  had 
been  brought  to  the  attention  of  men  prominent  in  public  life  before 
its  publication,  because  Pike  had  submitted  the  manuscript  to  them. 
Letters  of  commendation  from  the  professors  of  mathematics  and 
philosophy  at  Harvard  and  Dartmouth,  from  the  presidents  of  Har¬ 
vard,  Yale,  and  Dartmouth,  and  from  Benjamin  West  were  printed 
in  the  book. 

The  value  that  Pike’s  arithmetic  holds  for  this  present  work  is 
due  to  the  inclusion  in  it  of  a  section  on  algebra.  In  the  preface  to 
the  first  edition  Pike  credits  this  material  to  the  proper  source  by 
saying : 


1  A  New  and  Complete  System  of  Arithmetic,  composed  for  the  use  of  Citizens  of  the 
United  States:  By  Nicolas  Pike,  A.  M.f  .  .  .  Newbury -Port.  1788.  A  second  enlarged 
edition  revised  and  corrected  by  Ebenezer  Adams,  A.  M.,  preceptor  of  Leicester  Academy, 
came  out  at  Worcester  in  1797;  still  a  third  edition,  this  time  reused,  corrected,  and  im¬ 
proved  by  Nathaniel  Lord,  A.  M.,  was  published  in  Boston  in  1808. 

2  Account  taken  from  John  J.  Currier.  History  of  Newburyport,  Mass.,  176  1905,  (1906). 
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The  short  introduction  to  algebra,  which  is  subjoined,  was  abstracted  prin¬ 
cipally  from  Bonnycastle,  and  that  of  Conic  Sections,  from  Emerson’s  works. 

The  section  on  algebra  is  designated  “An  Introduction  to  Algebra. 
Designed  for  the  use  of  academies,”  and  covers  only  39  out  of  512 
pages  in  the  whole  work.  This  material  would  be  negligible  were  not 
its  presence  significant  of  some  demand  which  led  its  author  to  in¬ 
clude  it.  The  usual  start  with  definitions  is  made.  The  six  oper¬ 
ations  follow,  with  all  examples  under  them  completely  worked  out. 
“  Sir  Isaac  Newton’s  Rule  for  raising  a  binomial  or  residual  quantity 
to  any  power  whatever”  is  stated.  Infinite  series,  arithmetical  and 
geometrical  proportion,  simple  and  quadratic  equations,  all  receive 
brief  treatment.  Only  18  problems  are  given,  12  under  simple  and 
6  under  quadratic  equations.  The  section  concludes  with  a  “  Re¬ 
capitulation  of  the  principles  of  Arithmetic  &  Algebra  ”  under  9 
so-called  axioms. 

Pike’s  arithmetic  was  the  first  work  written  by  an  American  to 
have  any  extended  use  in  the  United  States.  It  must  be  regarded 
also  as  the  first  printed  work  on  algebra,  written  by  an  American, 
that  was  placed  in  the  hands  of  students  in  colleges  and  academies. 
Another  quarter  of  a  century  was  to  elapse  after  the  first  appearance 
of  Pike’s  book  before  a  book  on  algebra  3 4  alone  and  bearing  that 
title  was  to  be  compiled  by  an  American  professor  and  published  for 
the  use  of  students  in  his  classes  and  elsewhere. 

The  American  Youth. — Another  work  containing  algebra  and 
published  in  the  eighteenth  century  deserved  more  popularity  than 
extant  evidence  shows  it  to  have  attained.  Its  authors  followed  the 
custom,  quite  common  in  these  early  years,  of  using  a  general  title. 
The  book  appeared  as  The  American  Youths  The  authors,  Consider 
and  John  Sterry,  were  apparently  outside  of  university  circles  and 
engaged  entirely  in  work  with  private  pupils.  They  must  have  felt 
justified  in  going  to  the  expense  of  publication,  but  it  took  courage 
on  their  part  to  put  a  book  like  this  on  the  market  in  1790. 

Volume  I  is  divided  into  books,  much  as  geometry  volumes  are 
divided.  Book  II  of  this  volume  extends  from  page  241  to  page  387, 
the  end  of  the  volume.  All  of  the  subject  matter  in  an  elementary 
algebra  of  the  present  day  is  covered,  with  the  omission  of  involved 
exercises  in  factoring  and  fractions.  The  more  advanced  topics  are 
quoted : 

Infinite  Series,  Binomial  Theorem,  Proportion  or  Analogy  Algebraically  con¬ 
sidered,  Arithmetical,  Geometrical,  Harmonical  Proportion,  Genesis  or  Forma¬ 
tion  of  Equations  in  General,  Concerning  the  Transformation  of  Equations 


3  Jeremiah  Day,  The  Elements  of  Algebra,  loc.  cit. 

4  The  American  Youth:  being  a  new  and  complete  course  of  introductory  mathematics: 
designed-  for  the  use  of  private  students.  By  Consider  and  John  Sterry,  v.  1  .  .  .  Provi¬ 
dence.  Printed  by  B.  Wheeler,  for  the  authors,  1790. 
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and  Exterminating  their  Intermediate  Terms,  Resolution  of  Equations  by 
Divisors,  Finding  the  Roots  of  Numerical  Equations  in  General,  by  the  Method 
of  Approximations,  Concerning  unlimited  Problems  and  Diophantine  Problems. 

It  is  an  ambitious  course  in  algebra  set  forth,  in  this  text  at  a 
time  when  students  in  some  colleges  were  still  dependent  on  taking 
mathematical  notes  from  lectures  and  setting  them  down  in  note¬ 
books.  Perhaps  its  influence  was  more  widespread  than  historical 
testimony  shows.  At  any  rate,  copies  of  the  book  are  to  be  found 
rather  generally  in  the  libraries  of  New  England. 

The  findings  of  these  two  chapters  lead  to  the  conclusion  that  only 
three  books  containing  algebra  appeared  in  print  in  the  American 
Colonies  and  the  young  American  Republic  during  the  eighteenth 
century.  In  each  one  of  these  books,  it  is  treated  in  a  section  along 
with  sections  on  other  mathematical  subjects. 


Chapter  XII 

ALGEBRA  AND  ADVERTISEMENTS1 


Algebra  in  the  'public  press. — Perhaps  the  most  unlikely  source  of 
information  bearing  on  the  teaching  of  algebra  in  the  American  Col¬ 
onies  during  the  eighteenth  century  would  seem  to  be  the  files  of 
early  newspapers.  And  yet  a  number  of  advertisements  relating  to 
different  phases  of  the  subject  are  to  be  found  among  those  dealing 
with  the  dates  of  the  sailing  of  vessels  and  of  the  arrival  of  the  post 
from  Philadelphia,  Boston,  or  New  York,  with  runaway  servants  or 
slaves  for  sale,  with  the  importation  of  good  Cheshire  cheese,  or  with 
lotteries  for  wharf,  church,  and  college. 

Private  tutors  and  schoolmasters. — One  form  of  advertisement 
which  indicates  educational  activity  is  that  in  which  a  private  tutor 
or  the  master  of  a  school  offers  subjects  to  be  taught.  The  earliest 
advertisement  of  this  nature,  and  relating  to  mathematics,  located  is 
the  following: 

Boston  News-Letter,  Mch.  21,  1709.  Opposite  to  the  Mitre  Tavern  in  Fifth- 
street  next  to  Scarlet’s  Wharff,  Boston,  are  Taught,  Writing,  Arithmetick  in 
all  its  parts ;  And  also  Geometry,  Trigonometry,  Plain  and  Sphaerical  Survey¬ 
ing,  Dialling,  Gauging,  Navigation,  Astronomy ;  The  Projection  of  the  Sphaere, 
and  the  use  of  Mathematical  Instruments:  By  Owen  Harris.  Who  Teaches 
at  as  easie  Rates,  and  as  speedy  as  may  be. 

Isaac  Greenwood,  before  he  became  the  first  professor  of  mathe¬ 
matics  at  Harvard  College,  used  the  newspaper  as  a  means  of  obtain¬ 
ing  pupils,  as  shown  in  these  extracts : 

Bostoiv-News  Letter.  Jan.  12,  1727.  An  Experimental  Course  of  Mechanical 
Philosophy,  wherein  the  Principles  of  that  Noble  Science,  with  the  discoveries 

1  This  study  has  been  made  from  representative  newspapers  of  Boston,  New  York,  Phila¬ 
delphia,  and  Virginia.  The  papers  have  been  examined  systematically  from  their  begin¬ 
nings  to  the  dates  indicated,  such  dates  being  in  several  instances  the  time  at  which  pub¬ 
lication  of  the  paper  ceased.  The  files  examined  consist  of  the  originals  or  facsimiles  in 
the  New  York  Public  Library,  New  York  Historical  Society,  New  York  Society,  Historical 
Society  of  Pennsylvania,  Library  Company  of  Pennsylvania  and  Virginia  State  Library. 
The  following  list  of  newspapers  indicates  the  extent  of  the  investigation : 

Boston  News-Letter,  Apr.  24,  1704-Dec.  29,  1757. 

New-York  Gazette,  Feb.  28,  1726-Oct.  15,  1744. 

New-York  Weekly  Post-Boy,  Jan.  19,  1747-Dec.  18,  1752. 

New-York  Weekly  Journal,  Oct.  5,  1733-Mar.  18,  1751. 

New-York  Evening  Post,  Dec.  17,  1744— Dec.  30,  1751. 

(Philadelphia)  American  Weekly  Mercury,  Dec.  22,  1719-Jan.  1,  1746. 

(Philadelphia)  Pennsylvania  Gazette,  Oct.  1,  1728-Dec.  31,  1754. 

Virginia  Gazette,  Jan.  1,  1767-Dec.  31,  1776. 
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of  the  incomparable  Sir  Isaac  Newton  therein  are  demonstrated  by  above  Three 
Hundred  Curious  and  Useful  Experiments,  accompanied  with  Experimental 
Lectures  thereon  in  as  easy  Language  as  possible ;  ...  To  be  Performed  by 

Isaac  Greenwood,  A.  M.  ...  (Repeated  Feb.  1,  8,  15,  22.) 

Boston  News-Letter,  July  6,  1727.  The  Experimental  Course  of  Mechanical 
Philosophy  which  was  intended  to  have  been  recapitulated  this  Summer  .  .  . 
is  deferred  till  the  Fall  ...  In  the  mean  Time,  if  any  Gentlemen  are  de¬ 
sirous  of  being  acquainted  with  the  Principles  of  Algebra ;  Sir  Isaac  Newton’s 
incomparable  Method  of  Fluxions,  or  the  Differential  Calculus,  to-gether  with 
any  of  the  Universal  Methods  of  Investigation  used  by  the  Moderns;  the 
Elements  of  Euclid  and  Appollonius  (sic)  ;  or,  any  Part  of  Speculation  [changed 
to  Speculative  in  next  issue]  or  Practical  Mathematicks,  commonly  taught  in 
the  Colleges  or  Schools  in  Europe ;  Attendance  will  be  given  by  the  Author 
of  said  Course  at  Mrs.  Belknap’s  at  the  Upper  End  of  Queen  Street,  Boston. 
Where,  also,  to  such  as  are  instructed  in  the  Mathematical  Sciences,  the  Prin¬ 
ciples  of  Sir  Isaac  Newton,  and  the  Modern  Discoveries  in  Astronomy  and 
Philosophy  will  be  explained  and  demonstrated  in  a  concise  and  easy  manner. 

Ibid.,  July  13,  1727.  To  be  taught  by  Mr.  Greenwood  .  .  .  The  Principles 
of  Algebra  .  .  .  (Advertisement  practically  a  repetition  of  the  above.  Re¬ 
peated  July  20.) 

These  are  the  first  advertisements  located  on  algebra  which,  as  we 
have  seen,  Greenwood  also  included  in  the  course  at  Harvard.  About 
15  months  after  his  installation  as  professor,  he  advertised  the  publi¬ 
cation  of  a  work  on  arithmetic,  as  follows : 

[Boston]  Weekly  News-Letter,  May  29,  1729.  Just  Published  Arithmetick 
Vulgar  &  Decimal;  with  the  Application  thereof  to  Variety  of  Cases  in  Trade 
&  Commerce.  By  Isaac  Greenwood,  A.  M.  Hollisian  Professor  of  the  Mathe¬ 
maticks,  and  Philosophy.  To  be  Sold  by  Thomas  Hancock  at  the  Bible  &  Three 
Crowns  near  the  .Town  Dock,  Boston.  (Repeated  June  5,  12. ) 2 

After  Greenwood’s  dismissal  from  Harvard,  he  again  turned  to 
private  teaching  and  used  his  former  means  of  informing  the  public : 

Boston  Weekly  News-Letter,  Nov.  9,  1738.  Such  as  are  desirous  of  learning 
any  Part  of  Practical  or  Theoretical  Mathematicks  may  be  taught  by  Isaac 
Greenwood,  A.  M.  .  .  .  (Repeated  Nov.  16,  24). 

Ibid.,  Mch.  30,  1739.  Such  as  are  desirous  of  learning  any  Parts  of  the 
Mathematics  whether  Theoretical  as  the  demonstrating  Euclid,  Appolonius  (sic), 
&c.,  or  Practical,  as  Arithmetic,  Geometry,  Trigonometry,  Navigation,  Sur¬ 
veying,  Gauging,  Algebra,  Fluxions.  &c.  Likewise  any  of  the  Branches  of 
Natural  Philosophy,  as  Mechanics,  Opticks,  Astronomy,  &c.  may  be  taught  by 
Isaac  Greenwood,  A.  M.  ...  (Repeated  Apr.  5,  12,  19). 

For  13  years  from  February  23,  1723,  Nathan  Prince  was  tutor  of 
mathematics  at  Harvard.  He  also  was  dismissed  from  the  college 
but  carried  on  his  teaching  activities  privately  as  shown  in : 

Boston  Weekly  News-Letter,  Mch.  3,  1743.  These  may  inform  the  Publick. 
that  Nathan  Prince  Fellow  of  Harvard  College  proposes,  on  suitable  Encourage- 


2  The  name  of  Isaac  Greenwood  was  not  printed  on  the  title  page  of  this  book.  It  has 
been  placed  there  by  hand  in  most  copies  to  be  found  in  libraries  at  the  present  time. 
This  advertisement  is  conclusive  evidence  of  the  authorship  of  the  book. 
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ment,  to  open  a  School  in  this  Town  for  the  instructing  young  Gentlemen  in 
the  most  useful  Parts  of  the  Mathematicks  .  .  .  Particularly  in  the  Elements 
of  Geometry  and  Algebra;  in  Trigonometry  and  Navigation;  in  Geography  and. 
Astronomy  ...  in  the  Arts  of  Surveying,  Gauging  and  Dialing;  and  in  the 
General  Rules  of  Fortification  and  Gunnery  ...  (Repeated  Mch.  10,  17.) 

These  advertisements  from  former  teachers  of  mathematics  at 
Harvard  increase  the  weight  of  evidence  in  favor  of  the  presence  of 
algebra  in  the  course  of  study  at  that  college  from  the  early  part  of 
the  eighteenth  century;  and  also  show  attempts  at  including  it  in 
private  school  work. 

New  York  City  papers  carry  advertisements  on  algebra  almost  as 
early  as  the  Boston  paper  cited.  The  first  one  runs : 

New-York  Gazette,  Sept.  7,  1730.  On  the  15th  of  September  next,  at  the 
Custom-House  in  this  City  ...  James  Lyne  designs  to  Teach  in  the  Eve¬ 
nings  (during  the  Winter)  Arithmetick,  in  all  its  parts,  Geometry,  Trigo¬ 
nometry,  Navigation,  Surveying,  Guaging,  Algebra,  and  sundry  other  parts  of 
Mathematical  Knowledge  .  .  . 

In  1732,  Alexander  Malcolm  was  made  the  master  of  a  public  school 
to  teach  Latin,  Greek,  and  mathematics  in  the  City  of  New  York, 
by  an  act  of  the  general  assembly  of  the  Province,  a  school  which 
flourished  for  only  about  seven  years.3  In  1734  a  whole  newspaper 
column  was  given  to  an  announcement  of  Mr.  Malcolm’s  school,  of 
which  the  following  is  one  section : 

New-York  Gazette,  Jan.  7,  1734  ...  At  the  said  School  are  Taught  all 
the  Branches  of  the  Mathematicks,  Geometry,  Algebra.  Geography,  and  Mer¬ 
chant’s  Bookkeeping  after  the  most  perfect  manner.  (Repeated  Jan.  14,  21,  28.) 

Malcolm  wrote  and  published  a  book  on  arithmetic  in  the  preface 
to  which  he  says : 

I  have  not  supposed  the  Student  of  Arithmetick  already  acquainted  with 
Algebra ;  but  have  gradually  explain’d  the  Principles  and  Rules  of  it,  as  far  as 
my  purpose  requir’d.  As  Algebra  is  nothing  else  but  an  universal  method  of 
representing  Numbers,  and  reasoning  about  them,  so  it  very  naturally  belongs  to 
Arithmetick.4 

Algebra  was  obviously  a  regular  subject  in  the  course  of  study  in 
his  school. 

Other  extracts  from  New  York  City  papers  are  as  follows: 

New-York  Weekly  Post-Boy.  Aug.  18,  1746.  Arithmetic  vulgar,  decimal  and 
algebraic  .  .  .  carefully  and  exactly  taught  by  Joseph  Blancherd  .  .  . 

New-York  Gazette.  Revived  in  the  Weekly  Post-Boy,  June  17,  1751  .  .  . 
Robert  Leeth,  School-Master,  from  London,  ...  in  Wall-Street  .  .  . 
teaches  Latin  &  Greek  As  at  the  Academies  in  England  as  well  as  Reading, 
Writing  &  Arithmetick,  Vulgar  and  Decimal,  .  .  .  and  Algebra,  also  Loga- 

rithmical  and  Instrumental  Arithmetick,  Geometry  and  Trigonometry  .  .  . 

(Repeated  five  times  at  intervals.) 


3  Daniel  J.  Pratt.  Annals  of  Public  Education  in  the -State  of  New  York.  From  1626  to 
1746.  p.  124  ff,  Albany,  1872. 

4  Alexander  Malcolm.  A  New  System  of  Arithmetick,  p.  XIII,  London,  1730. 
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New-York  Evening  Post.  Aug.  25,  1746.  Arithmetic,  Vulgar,  Decimal  and 
Algebrace  (changed  to  Algebra  in  issue  of  June  15,  1747)  .  .  .  carefully 

and  exactly  taught  by  Joseph  Blancherd  .  .  .  (This  advertisement  ran 

weekly  through  Nov.  9,  1747.) 

Ibid.,  May  8,  1749.  Writing,  Arithmetick,  Vulgar,  Decimal,  Duo-decimal, 
the  Rules  of  Practice  .  .  .  the  Elements  of  Euclid  and  Algebra,  with 

their  applications  to  Practical  Geometry,  Gauging,  Surveying,  Conick  Sections 
.  .  .  are  Taught  carefully  and  expeditiously  ...  By  John  Wilson. 

(Ran  through  Sept.  18,  1749.) 

Ibid.,  Oct.  7,  1751,  A  Young  Man  lately  arrived  from  England  proposes  to 
teach  Writing,  Arithmetick,  Merchants  Accompts  and  the  most  useful  Branches 
of  the  Mathematicks,  viz.,  Algebra,  Geometry,  Trigonometry,  Navigation,  As¬ 
tronomy,  Surveying  of  Land,  the  Use  of  Mathematical  Instruments,  &c.  in  a 
publick  manner  .  .  .  (Ran  through  Dec.  80,  1751.) 

Philadelphia  was  another  educational  center  during  the  eighteenth 
century.  The  Pennsylvania  Gazette  in  a  prospectus  of  October  1, 
1728,  covering  a  page,  announced  its  policy  in  words  which  include 
the  following: 

.  .  .  containing  among  many  thousand  other  Things,  such  as  the  follow¬ 

ing  :  Algebra,  or  the  Doctrine  of  ..Equations,  Simple,  Quadratick,  Cubic,  &c., 
Analyticks,  or  the  Resolution  of  Problems  by  Species,  or  Symbolical  Expres¬ 
sions,  Geometry,  or  the  Doctrine  of  extended  or  continuous  Quantity. 

The  first  advertisement  on  algebra  located  in  this  paper  is  one  by 
Theophilus  Grew,  who  kept  himself  before  the  public  in  this  way 
for  many  years.  It  reads : 

Pennsylvania  Gazette.  Aug.  15,  1734.  In  Second  Street  over  against  the 
Sign  of  the  Bible  is  taught  the  Arts  Mathematical,  viz.  Arithmetick  in  all  its 
Parts,  Geometry,  (etc.)  according  to  the  most  approv’d  methods  by  Theophilus 
Grew.  He  also  teaches  Algebra,  or  the  Analytical  Art,  with  the  Laws  and 
Properties  of  Motion,  a  thing  absolutely  necessary  to  a  right  understanding 
of  the  Modern  Philosophy.  .  .  . 

Variations  on  the  above  are  found  in  issues  of  December  26, 
1734;  May  9-June  19,  1735;  October  26-Kovember  9,  1738  ;  August 
9,  1739.  In  some  of  them  Grew  appears  also  as  an  importer  of  silks 
and  other  goods.  On  May  14,  1741,  his  name  is  associated  with  that 
of  James  Houston,  at  the  Free  School  of  Kent  County,  in  Chester 
Town,  on  Chester  River.  On  September  2,  1742,  he  opened  a  school 
in  Philadelphia  and  continued  to  advertise  on  October  l^UNovember 
25,  1742;  March  17,  1743;  September  17,  1744. 

Grew  had  made  himself  so  well  known  that  on  July  27,  1750,  he 
began  a  term  of  service  at  the  Academy  of  Philadelphia  [University 
of  Pennsylvania].  This  connection  was  not  long  maintained,  and 
the  last  series  of  advertisements,  from  September  21-October  5, 
1752,  shows  him  as  a  partner  with  Horace  Jones  in  an  evening-school 
venture.  Algebra  is  included  here,  as  in  most  of  the  other  places  in 
which  Grew’s  name  is  found.  All  through  these  years  this  man 
was  running  advertisements  in  The  American-  Weekly  Mercury , 
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another  Philadelphia  newspaper,  at  the  same  time  that  he  was 
running  them  in  the  Pennsylvania  Gazette.  He  showed  himself  to 
be  an  indefatigable  advertiser,  and  he  no  doubt  maintained  some 
sort  of  a  school  from  1734  to  the  end  of  his  life. 

Another  series  of  advertisements  was  run  by  Alexander  Buller, 
the  first  one  of  which  follows: 

Pennsylvania,  Gazette,  Nov.  5,  1741.  Writing,  Arithmetic.  Merchant's  Ac¬ 
counts,  Navigation.  Algebra,  and  other  parts  of  the  mathematics  are  taught 
by  Alexander  Buller,  at  the  Public  School  in  Strawberry  Alley  .  .  .  (Repeated 
Nov.  12,  19,  26.) 

Buller  had  received  permission  in  October,  1738.  to  teach  mathe¬ 
matics.  among  other  subjects,  in  the  “  Publick  School ”  [William 
Penn  Charter  School].5  He  had  evidently  been  a  pupil  of  Thomas 
Simpson.  A  letter  dated  “  Philadelphia.  Oct.  27,  1741,”  reads : 

Friend  Simpson  .  .  .  Abt.  3  years  and  half  ago  I  got  an  insight  into  some 
difficult  parts  of  ye  Mathematics  from  thee  .  .  .  thy  old  friend  Alex 
Buller.6 

This  teacher  in  Philadelphia  carried  into  his  profession  the  in¬ 
spiration  received  from  his  study  under  “  that  strange  mathematical 
genius,”  Thomas  Simpson. 

Other  advertisements  of  the  teaching  of  algebra  to  be  cited  are: 

Pennsylvania  Gazette,  Aug.  13,  1747  .  .  .  are  taught  these  Mathematick 
Sciences,  viz.,  Arithmetick,  algebra,  geometry,  plain  and  the  sperical  (sic) 
trigonometry,  conick  sections,  arithmetick  of  infinites  ...  by  John  Clare. 
(Repeated  Aug.  20  and  27.) 

Ibid.  Nov.  2,  1752  .  .  .  are  still  taught,  these  Mathematical  Sciences,  viz., 
Arithmetick  in  all  its  parts,  Algebra,  Geometry  ...  by  John  Clare.  (Re¬ 
peated  Nov.  9  and  16.) 

Ibid.  Dec.  8,  1748  .  .  .  arithmetick,  vulgar  and  decimal  .  .  .  algebra,  all 
carefully  taught  ...  by  Thomas  Craven.  (Ad.  ran  through  Apr.  13,  1749.) 

Virginia  Gazette,  May  2,  1771.  A  Clergyman  of  the  Church  of  England,  a 
sober  young  Man  .  .  .  proposes  to  teach  .  .  .  Algebra,  Geometry,  Surveying, 
Mechanics  .  .  .  the  Reverend  W.  S.  .  .  .  Potowmack,  Virginia  .  .  . 

In  addition  to  these  advertisements  in  which  algebra  is  definitely 
named,  some  score  different  instances  of  the  phrase  “  other  parts  of 
the  Mathematicks  ”  have  been  found.  With  the  long  list  of  mathe¬ 
matical  subjects  usually  preceding  this  phrase  algebra  was  un¬ 
doubtedly  covered  by  it.7 

Teachers  of  mathematics  wanted. — The  advertisements  located  in 
which  the  services  of  a  teacher  of  mathematics  are  called  for  are  only 
three  in  number.  They  are  found  in  the  Pennsylvania  Gazette ,  Oc¬ 
tober  9,  1740,  and  in  the  Virginia,  Gazette ,  October  15,  1767,  and 


5  Minutes  of  the  Publick  School,  1712—1770,  Vol.  I,  p.  26. 

6  From  Simpsoniana  in  the  possession  of  Prof.  David  Eugene  Smith. 

7  A  number  of  advertisements  of  algebra  have  been  located  in  newspapers  between  1783 
and  1800.  On  account,  however,  of  the  desultory  nature  of  the  search  made  during  these 
years,  they  will  not  he  cited. 
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June  14,  1776.  Algebra  is  not  specified,  but  probably  was  included  in 
the  requirement. 

/Solutions  of  algebra  problems. — Only  rarely  were  the  newspapers 
used  as  the  medium  for  the  solution  of  problems.  The  New  York 
Weekly  Journal ,  Zenger’s  paper,  in  the  issue  of  July  26,  1742,  printed 
two  questions  sent  in  by  a  correspondent  because,  as  he  says,  “  There 
is  little  News  at  present  to  Entertain  your  Readers  with.”  The 
solutions  of  these  questions  were  printed  in  the  next  number,  August 
2,  1742.  The  success  of  this  venture  emboldened  some  reader  of  the 
paper  to  send  in  on  August  23,  1742,  the  following  communication: 

Mr.  Zenger :  As  you  are  under  some  Obligation  of  pleasing  every  Body,  in 
your  Station  and  according  to  your  Capacity,  be  pleased  to  humour  me  for  once 
in  the  Way.  I  am,  yours,  &c,  1+1=2.  Two  officers  have  each  of  them  a 
Company  of  Men,  the  one  has  40  less  than  the  other ;  they  divide  amongst  their 
Men  each  Officer  1200  Crowns.  Quere.  How  many  Men  each  Company  con¬ 
sisted  of  if  the  Officer  who  had  least  gave  6  Crowns  more  to  each  Man  than 
he  who  had  most? 

For  the  Benefit  of  those  who  don't  understand  English  perfectly,  but  perhaps 
understand  Dutch.  Ticee  Capitemen  liabhen  icder  ecu  Compagnie  Soldaten,  de 
eene  40  minder  als  de  andere;  sij  deelen  ieder  aan  syn  Volk  1200  Croonen. 
Vraag.  Hoe  veel  Soldaten  ieder  in  syn  Compagnie  heeft ,  so  de  gene  die  het 
minste  Volk  heeft  6  Croonen  meer  aan  ieder  Man  uitdeclt? 

Not  until  three  months  later  did  the  solution  of  this  problem 
appear.  It  is  quoted  in  part : 

Netu-York  Weekly  Journal,  Nov.  22,  1742.  Antwoord  op  refer  Zenger’ s 
Vraag  van  August  23.  Stelt  de  eerste  Compagnie  Soldaten=x.  So  is  de 
tweede  Compagnie=x+40  Stelt  het  Geld  voor  ieder  Man  van  tweede  Com- 
pagnie=y 

Dan  het  Geld  voor  ieder  Man  van  de  eerste  Compagnie=y+5 

Elk  met  syn  Geld  gemultipliceert,  komt  xy+5  x=1200  en  xy+40  y=1200 
(Solution  of  these  simultaneous  equations  follows.) 

Opgelost  door  PETRUS  VENEMA 

This  is  the  Venema-  who  was  the  author  of  the  Dutch  textbook 
alread}'  discussed.  He  was  still  in  New  York  City,  or  receiving  this 
paper  in  some  other  place,  in  1742. 

Sale  of  algebra  books. — Another  phase  of  newspaper  activity  was 
the  printing  of  lists  of  imported  books  placed  on  sale.  The  fol¬ 
lowing  algebras  are  found  in  such  lists:  Hammond's  Elements  of 
Algebra  (New -York  Mercury ,  Nov.  24,  1754)  ;8  Kersey’s  Elements 
of  Algebra,  (Pennsylvania  Gazette ,  Apr.  12,  1729)  :  Maclaurin’s 
Treatise  on  Algebra  (Virginia  Gazette ,  Jan  3,  1771)  :  Newton’s 
Algebra  (Pennsylvania  Gazette ,  May  30,  1751)  ;  Saunderson’s  Alge¬ 
bra  (Pennsylvania  Ledger ,  Oct.  22,  1777)  ;  Simpson’s  Algebra  (Vir¬ 
ginia  Gazette ,  Sept.  17,  1772)  :  Sturmius’s  Elements  of  the  Mathe- 


8  The  data  given  cover  the  issue  of  the  newspaper  located  in  which  the  book  was  ad¬ 
vertised  for  the  first  time 
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maticks  ( Pennsylvania  Gazette ,  Apr.  12,  1729)  ;  Ward’s  Young 
Mathematicians  Guide  ( Pennsylvania  Gazette ,  May  25,  1738)  ; 
Wolfius’s  Algebra  ( Pennsylvania  Gazette ,  Aug.  4,  1748). 

We  see,  then,  that  the  public  press  of  the  eighteenth  century 
bears  witness  to  activity  in  the  teaching  of  algebra,  and  in  the 
sale  of  algebra  textbooks,  activity  which  must  be  interpreted  in  the 
light  of  a  demand  for  this  branch  of  mathematics. 


Chapter  XIII 

SUMMARY 


The  direct  evidence  in  defense  of  the  thesis  that  algebra  was  an 
important  part  of  the  American  education  of  the  eighteenth  cen¬ 
tury  may  be  summarized  as  follows: 

Manuscript  notebooks  on  algebra: 

Harvard  College,  1730-31,  1739,  1770. 

College  of  New  Jersey  [Princeton  University],  1770. 

University  of  Pennsylvania,  1788. 

Miscellaneous. 

Commencement  theses  containing  algebraic  truths: 

Yale  College,  1718-1797. 

Harvard  College,  1721-1810. 

College  of  New  Jersey,  1752. 

Rhode  Island  College  [Brown  University],  1769-1811. 

Mathematics  theses: 

Harvard  College,  1786-1839. 

Statements  from  college  records  and  writings  of  college  presidents  and  pro¬ 
fessors  : 

Hugh  Jones,  professor  of  mathematics  at  the  College  of  William  and 
Mary,  1724. 

Rules  governing  Hollis  professorship  at  Harvard  College,  1726,  1787,  1788. 
Thomas  Clap,  president  of  Yale  College,  1743,  1766. 

Ezra  Stiles,  president  of  Yale  College,  1778. 

Minutes  of  the  Trustees  of  the  College,  Academy,  Charitable  Schools 
[University  of  Pennsylvania],  1749,  1750. 

William  Smith,  Provost  of  the  same  college,  1753,  1756. 

Mathematical  requirements  in  terms  of  textbooks: 

John  Ward’s  The  Young  Mathematician's  Guide,  1709. 

Nathaniel  Hammond’s  The  Elements  of  Algebra,  1742. 

Thomas  Simpson’s  A  Treatise  of  Algebra,  1745. 

Sections  on  algebra  in  textbooks  from  American  printing  presses: 

Pieter  Venema’s  Arithmetica  of  Cyffer-Konst  .  .  .  Als  Mede  Een  kort 

ontwerp  van  de  Algebra,  1730. 

Nicolas  Pike’s  A  Complete  System  of  Arithmetic  with  An  Introduction  to 
Algebra,  1788. 

Consider  and  John  Sterry’s  The  American  Youth ,  1790. 

Advertisements  in  the  public  press  from  teachers  in  established  schools  and 
private  tutors: 

Boston.  First  date,  July  6,  1727. 

New  York  City.  First  date,  September  7.  1730. 

Philadelphia.  First  date,  August  15,  1734. 

Algebra  for  its  own  sake. — Nowhere  are  there  found  indications 
that  a  practical  need  for  algebra  actuated  the  teaching  of  it  during 
this  period.  The  inclusion  of  this  subject  in  the  curriculum  of  a 
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college  of  the  eighteenth  century,  or  the  teaching  of  it  as  a  special 
subject  by  some  enthusiastic  teacher,  must  be  accounted  for  on  the 
ground  that  it  was  done  for  the  sake  of  the  subject  itself  or  for  the 
theoretical  aspects  of  fluxions.  The  fascination  of  this  kind  of 
analysis  attracted  teacher  and  pupil  alike,  and  the  simple  joy  of  the 
intellectual  life  that  it  afforded  was  reward  enough  for  its  study,  a 
reason  that  lies  at  the  very  heart  of  progress  along  any  line  of 
mental  activity. 

A  Chronological  List  of  American  Algebra  Textbooks  to  1820, 1  the  Year  in 
which  Algebra,  teas  First  Required  for  Admission  to  an  American  College 

1730  Venema,  Pieter. 

Arithmetica  of  Cyffer-Konst,  Volgens  de  Munten  Maten  en  Gewigten. 
te  Nieu-York,  gebruykelyk  Als  Mede  Een  kort  ontwerp  van  de  Algebra 
Opgestelt  door  Pieter  Venema,  Mr.  in  de  Mathesis  en  Scbryf-Konst.  Neu- 
York.  Gedruckt  door  Jacob  Goelet.  by  de  Oude-Slip,  by  J.  Peter  Zenger. 
MDCCXXX. 

1788  Pike,  Nicolas. 

A  New  and  Complete  System  of  Arithmetic  Composed  for  the  use  of 
the  Citizens  of  the  United  States :  By  Nicolas  Pike,  A.  M.  Newbury-Port. 
MDCCLXXXVIII. 

Second  edition.  Enlarged,  revised,  and  corrected.  By  Ebenezer  Adams, 
A.  M.,  Preceptor  of  Leicester  Academy.  Worcester,  Mass.,  1797. 

Third  edition.  Revised,  corrected,  and  improved.  By  Nathaniel  Lord, 
A.  M.,  Boston,  1808. 

1790  Sterry,  Consider  and  John. 

The  American  Youth :  being  a  new  and  complete  course  of  introductory 
mathematics ;  designed  for  the  use  of  private  students.  By  Consider  and 
John  Sterry,  v.  1  .  .  .  Providence,  Printed  by  B.  Wheeler,  for  the 

authors,  1790. 

1798  Gough,  John 

Practical  Arithmetick.  By  John  Gough.  Carefully  revised  by  Thomas 
Telfair,  Philomath.  With  an  Appendix  of  Algebra.  By  the  late  W.  Atkin¬ 
son,  of  Belfast,  Dublin :  Printed.  Wilmington :  Reprinted  and  sold  by 
Peter  Brynberg.  M,DCC,XCVIII.  Second  edition.  1800. 

1801  Webber,  Samuel 

Mathematics  compiled  from  the  Best  Authors  and  intended  to  be  the 
Text-book  of  the  Course  of  Private  Lectures  on  these  Sciences  in  the 
the  University  at  Cambridge.  Under  the  direction  of  Samuel  Webber. 
A.  M.-A.  A.  S.  Hollis  Professor  of  Mathematics  and  Natural  Philosophy. 
In  2  vols.  Boston.  Printed  by  Thomas  &  Andrews.  1801. 

Second  edition,  Cambridge.  W.  Hilliard,  1808. 

1806  Bonnycastle,  John 

An  Introduction  to  Algebra ;  with  notes  and  observations  designed  for 
the  use  of  schools  and  places  of  public  education.  First  American  edi¬ 
tion.  Philadelphia:  Published  by  Joseph  Crukshank,  1806. 

Second  American  edition.  Philadelphia :  Kimber  and  Conrad,  1811. 
[Title  as  above]  ...  to  which  is  added  an  appendix  on  the  application 
of  algebra  to  geometry.  First  New  York,  from  the  tenth  London  edition. 
New  York :  E.  Duyckinck,  D.  D.  Smith  &  G.  Long,  1818. 


1  Complete  bibliography  to  1850  in  preparation. 
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1806  Chevigne,  L.  I.  M. 

Mathematical  Manual  for  the  use  of  St  Mary’s  College  of  Baltimore 
containing  four  parts  ; — viz : — I  Rational  Arithmetic  II  Elements  of 
Algebra  III  Practical  Arithmetic  IV  Practical  Algebra  [L.  I.  M. 
Chevigne]  Baltimore.  Printed  for  St.  Mary’s  College.  By  John  West 
Butler.  1806. 

1806  Vyse,  Charles 

The  Tutor’s  Guide.  By  Charles  Vyse.  Philadelphia :  Joseph  Cruk- 
shank.  1806. 

1807  Chevigne,  L.  I.  M. 

Mathematical  Manual  for  the  use  of  Colleges  and  Academies.  Volume 
First.  [Rest  of  the  title  same  as  1806  edition.]  Printed  by  John  West 
Butler.  1807. 

1809  Simpson,  Thomas 

A  Treatise  of  Algebra :  wherein  the  Principles  are  demonstrated  and 
applied  in  many  useful  and  interesting  inquiries,  and  in  the  resolution 
of  a  great  variety  of  problems  of  different  kinds.  To  which  is  added, 
the  geometrical  construction  of  a  great  number  of  linear  and  plane  prob¬ 
lems,  with  the  method  of  resolving  the  same  numerically.  By  Thomas 
Simpson,  F.  R.  S.  First  American,  from  the  eighth  London  edition. 
Philadelphia :  Printed  for  Mathew  Carey  by  T.  &  G.  Palmer,  1809. 

1812  Hutton,  Charles 

A  Course  of  Mathematics  in  two  volumes  for  the  use  of  academies,  as 
well  as  private  tuition.  By  Charles  Hutton,  LL.  D.  F.  R.  S.  Late  Pro¬ 
fessor  of  Mathematics  in  the  Royal  Military  Academy.  From  the  Fifth 
and  Sixth  London  Editions.  Revised  and  Corrected  by  Robert  Adrain, 
A.  M.  Fellow  of  the  American  Philosophical  Society  and  professor  of 
Mathematics  in  Queen’s  College,  New  Jersey.  New  York,  Samuel  Camp¬ 
bell,  .  .  .  1812. 

Second  edition,  New  York ;  Published  by  Samuel  Campbell,  .  .  .  1816. 

Third  Edition,  New  York :  Published  by  Samuel  Campbell.  .  .  .  1818. 

1814  Day,  Jeremiah 

An  Introduction  to  Algebra,  being  the  first  part  of  a  Course  of  Mathe¬ 
matics  adapted  to  the  method  of  instruction  in  the  American  colleges. 
By  Jeremiah  Day.  New  Haven :  Howe  &  Spalding.  1814. 

Second  edition.  New  Haven :  Howe  &  Spalding,  1820. 

1818  Euler,  Leonard 

An  Introduction  to  the  Elements  of  Algebra  designed  for  the  use  of 
those  who  are  acquainted  only  with  the  First  Principles  of  Arithmetic. 
Selected  [by  John  Farrar]  from  the  Algebra  of  Euler.  Cambridge,  N. 
Eng. :  Hilliard  &  Metcalf.  1818. 

1818  Lacroix,  S[ilvestre]  F[rancois] 

Elements  of  Algebra,  by  S.  F.  Lacroix.  Translated  from  the  French 
for  the  use  of  the  Students  of  the  University  at  Cambridge,  New  England. 
Cambridge,  N.  E. :  Printed  By  Hilliard  &  Metcalf,  1818. 

1819  Day,  Jeremiah 

An  Introduction  to  Algebra,  being  the  First  Part  of  a  Course  of  Mathe¬ 
matics  adapted  to  the  method  of  instruction  in  the  higher  schools 
and  academies  in  the  United  States.  By  Jeremiah  Day,  LL.  D.,  President 
of  Yale  College,  New  Haven :  Published  by  Howe  &  Spalding.  1819. 
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1820  Lacroix  (&  Bezout) 

An  elementry  treatise  on  Plane  and  Spherical  Trigonometry  and  on  the 
application  of  Algebra  to  Geometry  from  the  mathematics  of  Lacroix  and 
B£zout.  Translated  from  the  French  for  the  use  of  the  students  at  the 
University  at  Cambridge,  New  England.  Cambridge,  N.  E. :  Printed  by 
Hilliard  and  Metcalf,  1820. 

BIBLIOGRAPHY 


This  study  has  been  made  largely  from  original  sources  and 
printed  works  in  the  libraries  of  the  following  institutions : 


American  Association  of  Arts  ana 
Sciences. 

American  Antiquarian  Society. 

Boston  Athenaeum. 

Boston  Public  Library. 

Bowdoin  College. 

Brown  University. 

Bureau  of  Education,  Washington, 
D.  C. 

Columbia  University. 

Essex  Institute. 

John  Carter  Brown  Library. 

Harvard  University. 

Historical  Society  of  Pennsylvania. 
Library  Company  of  Pennsylvania. 
Library  of  Congress. 

Maine  Historical  Society. 
Massachusetts  Historical  Society. 


Newburyport  Public  Library. 

New  York  Historical  Society. 

New  York  Public  Library. 

New  York  Society. 

Peabody  Institute. 

Plimpton,  George  A..  Private  Library. 
Princeton  University. 

Rhode  Island  Historical  Society. 
Salem  Athenaeum. 

Smith,  David  Eugene,  Private  Library. 
University  of  Pennsylvania. 

University  of  Virginia. 

Virginia  State  Library. 

Watkinson  Library. 

William  and  Mary  College. 

Yale  University. 

York  Village,  Maine.  Museum. 


Further  sources  of  material  are  listed  below: 


American  Philosophical  Society.  Transactions.  VoL  II.  New  Series,  Phila¬ 
delphia,  1825. 

Badger,  H.  C.,  Mathematical  Theses  of  Junior  and  Senior  Classes,  1782-1839, 
Cambridge,  Mass.,  1888. 

Bowditch,  N.,  Mgcanique  Celeste,  By  the  Marquis  de  La  Place,  Translated  by 
Nathaniel  Bowditch,  LL.  D.,  Vol.  TV.  Memoir  of  the  translator,  by  his 
son,  Nathaniel  Ingersoll  Bowditch,  Boston,  1839. 

Bronson,  W.  C.,  The  History  of  Brown  University,  1764-191%,  Providence,  1914. 

Cajori,  F.,  The  Teaching  and  History  of  Mathematics  in  the  United  States , 
Washington,  1890. 

Cajori,  F.,  William  Oughtred,  Chicago,  1916. 

Chambers,  E.,  Cyclopedia.  Second  edition,  London,  1738. 

Clap,  Thomas,  The  Annals  or  History  of  Yale-College  in  New-Haven,  New 
Haven,  1766. 

Clap,  Thomas,  A  Catalogue  of  the  Library  of  Yale-College  in  New-Haven,  N. 
London,  1743. 

Columbia  University,  A  History  of  Columbia  University,  1754-1904,  New  York, 
1904. 


Currier,  J.  J.,  History  of  Newburyport,  Mass.,  1764-1905,  Newburyport,  1906. 
De  Morgan,  Augustus,  Arithmetical  Books,  London,  1847. 

Dexter,  F.  B.,  Biographical  Sketches  of  the  Graduates  of  Yale  College  with  An¬ 
nals  of  the  College  History,  October,  1701-May.  1745,  New  York,  1885. 


78 


ALGEBRA  IN  THE  EIGHTEENTH  CENTURY 


Dickson,  L.  E.,  History  of  the  Theory  of  Numbers,  Vol.  II,  Washington,  1920. 

Dunshee,  H.  W.,  History  of  the  School  of  the  Collegiate  Reformed  Dutch  Church 
from  1633-1833,  New  York,  1888. 

Ecclesiastical  Records  of  the  State  of  New  York,  Albany,  1901-1916. 

Edes,  H.  H..  “  Harvard  Theses  of  1663.”  Transactions  of  The  Colonial  Society 
of  Massachusetts,  Vol.  V,  1897,  1898,  Boston,  1902. 

Evans,  Charles,  American  Bibliography,  1639-1820,  Chicago,  1903-1914. 

Glenn,  T.  A.,  William  Churchill  Houston,  171,6-1788,  Norristown,  Pa..  1903. 

HSrigone,  Pierre.  Cursus  Mathematicus,  nova  brevi  et  Clara .  Vol.  II,  Paris,  1644. 

Hildeburn,  C.  R.,  A  Century  of  Printing.  The  Issues  of  the  Press  in  Pennsyl¬ 
vania,  1685-1781,,  Philadelphia,  1885. 

Jones,  Hugh,  The  Present  State  of  Virginia,  London,  1724. 

Lane,  W.  C.,  “  Early  Harvard  Broadsides,”  Proceedings  of  American  Anti¬ 
quarian  Society,  Worcester,  1914. 

Maclean,  John,  History  of  the  College  of  New  Jersey,  From  its  origin  in  171,6 
to  the  Commencement  of  1851,,  Philadelphia,  1877. 

Oughtred,  William,  Clavis  Mathematical ,  London,  1631. 

Peirce,  Benjamin,  A  History  of  Harvard  University,  Cambridge,  1833. 

Potter,  A.  C.,  and  Bolton,  C.  K.,  Librarians  of  Harvard  College,  1667-1877, 
Cambridge,  1897. 

Pratt,  D.  J.,  Annals  of  Public  Education  in  the  State  of  New  York,  From  1626 
to  171,6,  Albany,  1872. 

Quincy,  Josiah,  The  History  of  Harvard  University,  Boston,  1860. 

Raphson,  Joseph,  Universal  Arithmetick :  or,  a  Treatise  of  Arithmetical  Com¬ 
position  and  Resolution ,  London,  1720. 

Sanborn,  F.  B.,  Doctor  Langdon  (1723-1797),  1904. 

Smith,  D.  E.,  “A  Glimpse  at  Early  Colonial  Algebra  ”  in  School  and  Society, 
January  5,  1918. 

- History  of  Mathematics,  2  vols.,  Boston,  1923-24. 

- The  Sumario  Compendioso  of  Brother  Juan  Diez,  Boston,  1921. 

Smith,  H.  W.,  Life  and  Correspondence  of  the  Rev.  William  Smith,  D.  D., 
Philadelphia,  1879. 

Smith,  The  Works  of  William  Smith,  D.  D.,  Late  Provost  of  the  College  and 
Academy  of  Philadelphia,  1803. 

Snow,  L.  F.,  The  College  Curriculum  in  the  United  States  [No  place],  1907. 

Spotswood,  The  Official  Letters  of  Alexander  Spotswood,  Lieutenant  Governor 
of  the  Colony  of  Virginia,  1710-1722,  Richmond,  1882, 

University  of  Pennsylvania,  Biographical  Catalogue  of  the  Matriculates  of  the 
College,  171,9-1893,  Philadelphia,  1894. 

Wallis,  John,  A  Treatise  of  Algebra  both  Historical  and  Practical,  London,  1685. 

William  and  Mary  Quarterly ,  Vols.  I-XXVII. 

Williams,  J.  R.,  Philip  Vickers  Fithian,  Journal  and  Letters,  1767-1771,.  Edited 
by  John  Rogers  Williams,  Princeton,  The  University  Library,  1900. 


INDEX 


Addition,  8,  9,  21.  25,  61 
Advertisement  of  arithmetic  by  Isaac 
Greenwood,  68 

Advertisements,  algebra  problems,  72 ; 
sale  of  algebra  books,  72 :  tutors. 
67-71 

Aggregation,  8 

Algebra  in  The  American  Youth,  65 
Algebra  in  Pike’s  Arithmetic,  65 
American  Youth,  The,  65 
Analogies,  9,  54 

Applications  of  algebra,  25,  26,  41,  50, 
55 

Arithmetic,  3,  5,  25,  32-35,  37,  40.  48, 
49,  68 

Arithmetica  of  Cyffer-Konst,  58,  59,  61 
Arithmetica  Universalis,  2,  16,  23,  25, 
53 

Bibliography  of  American  textbooks  to 
1820,  75 

Binomial  theorem,  9,  17,  65 
Bowditch,  Nathaniel,  27 
Brooke,  Robert,  25 
Brown  University,  30,  38,  54 
Calculus,  16,  68.  See  also  Fluxions 
Catechism  method,  28 
Chambers  Cyclopedia,  4.  7.  15,  16 
Circle,  15,  16,  33 
Clap,  Thomas,  48 

College  of  New  Jersey.  See  Princeton 
University 

Columbia  University,  34,  50 
De  Morgan,  Augustus,  19 
Difference  symbol,  8 
Diman,  James,  4-6 
Ditton,  Humphrey,  19,  53 
Division,  8,  21,  25,  37,  61 
Dutch  algebra,  58 
English  influences,  1 
Equations,  adfected,  8,  11,  21,  25,  27, 
46,  54,  55;  biquadratic,  13,  55;  cu¬ 
bic,  9,  10,  12,  50,  55,  65;  quadratic, 
8,  11,  19,  21,  25,  54,  55 ;  radical,  21 ; 
simple,  8, 10,  19,  21,  25,  32,  61 ;  simul¬ 
taneous,  21,  25,  61 


Euclid,  15,  16,  18,  19,  50,  54 
Evolution,  8,  25,  32 
Exponents,  8,  55,  62 
First  algebra  book  in  American  Colo¬ 
nies,  58 

First  professor  of  mathematics  in 
American  Colonies,  47 
Fithian,  Philip  Vickers,  18 
Fluxions,  18,  19,  21,  26,  35,  37,  38,  40. 
49,  68 

Fractions,  8,  19,  21,  25,  32,  54,  61.  62 
Geometry,  15,  21,  25,  32-35,  37,  41, 
48,  50,  52,  68 

Greenwood,  Isaac,  3-6,  15-17.  37.  45. 
67,  68 

Greenwood’s  arithmetic,  5,  68 
Halley,  Edmund,  9,  13,  16 
Hammond,  Nathaniel,  53,  54,  72 
Harvard  University,  3-5,  17,  30,  35, 
36,  38,  41,  45,  46,  52,  68 
Heterogeneal,  16 
Hill,  John,  19,  54 
History  of  algebra,  6,  7,  55 
Hollis  professorship,  4,  45 
Homogeneal,  16 
Houston,  William  Churchill,  20 
Imaginary  number,  11 
Inequality,  8,  25 
Involution,  8,  9,  13,  25,  32 
Johnson,  Samuel,  34,  50,  52 
Jones,  Hugh,  46,  47 ;  manuscript  of,  48 
Kersey,  John,  16,  72 
King’s  College.  See  Columbia  Univer¬ 
sity 

Langdon,  Samuel,  3,  4,  5 
Le  Fevre,  46,  47 
Linonian  Society  at  Yale,  49 
Magnalia,  30 

Manuscript,  Diman,  6  ff :  Langdon, 
6  ff 

Mathematica  Compendia,  21,  25 
May,  Eleazer,  commonplace  book,  51 
Mental  discipline,  40 
Mexican  algebra,  57 
Multiplication,  8,  21,  25,  37,  61 

79 


80 


INDEX 


Negative  numbers,  9,  28,  32 
Newton,  Sir  Isaac,  1,  16,  17,  53,  55,  72 
Notebooks,  algebra,  3,  18,  21,  25-28; 
arithmetic,  3 

Oughtred,  William,  8,  11,  16,  25 
Patterson,  Robert,  21-23 
Pike,  Nicolas,  64 
Positive  numbers,  9,  28,  32 
Praxis,  21,  25 

Princeton  University,  18,  38,  55 
Problems,  algebraic,  9-11,  14,  17,  19, 
22,  28,  41,  44,  55,  57,  63,  72;  geo¬ 
metric,  9,  13,  14,  16,  22,  25,  26,  41, 
50,  55 

Progressions,  25 
Proportion,  8,  19,  32,  54,  65 
Raphson,  Joseph,  9,  13,  16 
Reduction,  8,  9 
Remainder  theorem,  13 
Rhode  Island  College.  See  Brown 
University 

Rhyme,  problems  in,  28 
Saunderson,  Nicholas,  19,  72 
Series,  9,  21,  46,  55,  65 
Simpson,  Thomas,  55,  72 


Smith,  William,  49,  53 
Sterry,  Consider  and  John,  65 
Substitution,  9,  12,  22,  54 
Subtraction,  8,  9,  21,  25,  61 
Sumario  Compendioso.  57 
Summary,  74 
Surds,  8,  9,  16,  19,  54 
Symbols,  6,  7 

Teaching  of  algebra,  evidences.  4.  17. 
18,  21,  25,  34 

Textbooks,  29,  51,  54,  55,  57,  64,  75  • 
Theses,  algebraic,  33,  37 ;  commence¬ 
ment,  30 ;  mathematical,  41-43 ; 
translations  of,  32,  37 
Topics  in  Harvard  manuscripts,  8 
“  Tryalls  and  Depression,”  9,  13 
University  of  Pennsylvania,  21,  25,  49 
Venema,  Pieter,  59,  72 
Wallis,  John,  7 

Ward’s  Young  Mathematician’ s  Guide . 

42,  51,  53,  73 
Willard,  Samuel,  42 
William  and  Mary,  College  of,  46 
Yale  University,  30-32,  34.  38,  39,  48, 
49,  53,  54 


WASHINGTON  :  GOVERNMENT  PRINTING  OFFICE  :  1924 


